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at  this  site.  At  the  very  least,  ground  fault  detection  should  be  implemented  as  determined 
in  previous  studies. 


1.  INTRODUCTION 


1.1  AUTHORITY  FOR  STUDY 

This  study  was  performed  and  this  report  prepared  vmder  Contract  No.  DACA01-94-D- 
0033,  Delivery  Order  No.  003.  The  Delivery  Order  was  issued  by  U.S.  Army  Engineer 
District,  Mobile,  to  E  M  C  Engineers,  Inc.  on  28  September  1994. 

1.2  PURPOSE  OF  STUDY 

The  purpose  of  this  study  is  to  evaluate  the  Energy  Conservation  Opportunity  (ECO) 
associated  widi  converting  the  existing  Ft.  Greely  power  distribution  system  from  a  2400 
volt,  3-wire,  tmgroxmded  delta  distribution  system  to  a  4160  volt,  4-wire,  groimded  wye 
distribution  system. 

1.3  SCOPE  OF  WORK 

The  Scope  of  Work  (SOW)  for  this  energy  study  is  included  in  Appendix  A  of  this  report 
The  following  services  are  required  by  the  SOW: 

•  Perform  a  limited  site  survey  of  the  overhead  and  underground  distribution  system, 
the  central  plant,  and  other  facilities  was  performed  to  determine  the  parameters  of 
the  existing  system  and  evaluate  its  physical  condition.  The  evaluation  of  the 
systems  physical  condition  includes  insulators,  crossarms,  poles,  wires,  connectors 
and  transformers. 

•  Perform  computer  modeling  of  the  distribution  system  to  determine  the  system 
losses  associated  with  operating  at  2400  volts  and  4160  volts  for  both  the  pre¬ 
realignment  (before  1997)  and  post-realignment  (after  2001)  scenarios. 

•  Determine  the  construction  costs  associated  with  converting  the  distribution  system 
from  a  2400  volt,  3-wire,  ungrounded  delta  to  a  4160  volt,  4-wire,  grounded  wye. 

•  Determine  the  cost  of  providing  electrical  service  to  post-realignment  buildings 
directly  from  the  Golden  Valley  Electric  Association  (GVEA)  distribution  system. 
[EMC  was  instructed  not  to  address  this  issue.] 

•  Perform  life  cycle  cost  analysis  (LCCA)  according  to  Energy  Conservation 
Investment  Program  (ECIP)  and  Federal  Energy  Management  Program  (FEMP) 
criteria. 


•  Provide  a  comprehensive  report  presenting  field  survey  data,  methods  of  analysis 
and  recommendations  of  the  study. 

•  Prepare  ECIP/FEMP  programming  documentation  for  ECOs  which  meet 
government  funding  criteria. 


1.4  DEMAND  AND  ENERGY  COSTS 

The  demand  and  energy  costs  for  electricity  delivered  to  Fort  Greely  from  GVEA  and  Fort 
Wainwright  were  taken  from  data  provided  by  Fort  Wainwright  personnel. 
Approximately  83%  of  the  electric  energy  used  at  Fort  Greely  is  derived  from  Fort 
Wainwright  generators  and  wheeled  over  GVEA  distribution  lines  for  the  cost  of  wheeling. 
The  remaining  17%  is  purchased  directly  from  GVEA  at  a  cost  based  on  their  GS-2  rate 
schedule.  Demand  charges  are  based  on  the  peak  kW  used  per  month,  regardless  of 
whether  it  is  wheeled  or  purchased  power.  In  order  to  simplify  &e  analysis  for  this  study, 
the  energy  costs  were  evaluated  over  the  one  year  period  starting  on  the  first  day  of 
September  1993  and  ending  on  the  last  day  of  August  1994.  The  energy  costs  from  the  two 
different  suppliers.  Fort  Wainwright  and  GVEA,  were  weighed  based  upon  the  percentage 
used  from  each  source  at  Fort  Greely  and  summed  to  obtain  an  average  energy  cost.  The 
demand  charge  remains  the  same  in  either  case.  The  electric  rates  used  in  this  study  are  as 
follows; 


•  Electric  demand  charge:  $6.25/kW/month 

•  Electric  energy  charge:  $0.0711  per  kWh 

If  the  demand  charge  is  incorporated  into  the  energy  charge  to  further  simplify  the 
calculations,  the  electric  energy  charge  wiU  be  $0,832  per  kWh. 


1.5  CONSTRUCTION  COST  ESTIMATING 

ECO  construction  costs  were  taken  primarily  from  the  MCACES  construction  cost 
estimating  database  for  Fairbanks  (1994).  When  the  cost  information  in  this  database  was 
inadequate,  vendor  quotes  or  the  1995  Means  Electrical  Cost  Data  were  used.  An 
additional  20%  location  factor  was  added  to  all  costs  that  were  not  taken  from  the  MCACES 
database  to  accoimt  for  added  shipping  expenses  and  other  charges  associated  with  Fort 
Greely's  remote  location  and/ or  extreme  weather.  Additional  markups  used  for  the  LCCA 
include: 

•  15%  for  contractor's  overhead. 

•  10%  for  contractor's  profit. 

•  3%  for  contractor's  bond. 

•  20%  for  contingency. 
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•  4%  for  escalation. 

•  5%  for  SIOH. 

•  6%  for  design  costs. 


1.6  LIFE  CYCLE  COST  ANALYSIS  METHODOLOGY 

The  Life  Cycle  Cost  Analysis  (LCCA)  methodology  used  in  this  study  is  a  Present  Worth 
analysis.  It  compares  the  present  worth  of  the  energy  cost  savings  associated  with  the 
distribution  system  improvements  over  a  20  year  period  (reflected  back  into  the  first  year  of 
the  period)  with  the  construction  cost  or  investment  necessary  to  implement  the 
distribution  system  improvements  in  the  first  year  of  the  period.  The 
Savings-to-Investment  Ratio  (SIR)  must  be  greater  than  1.25  in  order  to  qualify  under  the 
ECIP  Program.  Thus,  the  energy  cost  savings  over  a  20  year  period  must  be  25%  greater 
than  the  investment  required  in  the  first  year.  Operation  and  maintenance  (O&M)  costs 
were  neglected  because  there  is  no  significant  difference  in  O&M  between  2400  volts  and 
4160  volts. 

Economic  analyses  were  performed  in  accordance  with  the  January  1994  ECIP  guide. 
Uniform  Present  Value  (UPV)  factors  are  based  on  a  4.1  percent  DOE  discount  rate  (for 
FEMP  projects).  The  UPV  factors  were  taken  from  Table  A-2  and  Ba-4  of  the  NISTIR  85- 
3273-10  (Rev.  10/95),  Energy  Price  Indices  and  Discoimt  Factors  for  Life-Cycle  Cost 
Analysis  1996,  (the  current  annual  supplement  to  the  NIST  Handbook  135  and  NBS  Special 
Publication  709).  The  economic  and  service  life  of  equipment  was  taken  from  Appendix  B 
of  the  ECIP  guide.  Copies  of  all  the  appropriate  LCCA  factors  are  found  in  Appendix  J. 

The  following  UPV  factors,  adjusted  for  average  fuel  price  escalation,  were  taken  from  the 
NIST  135  Supplement  for  Industrial  Customers. 


life  (Years) 

Electricity 

Natural  Gas 

Non-Energy 

20 

14.47 

17.32 

13.47 

1.7  ORGANIZATION  OF  DOCUMENT 
This  report  is  organized  as  follows: 

•  Section  2  describes  the  existing  electrical  distribution  system  and  the  field  tests 
performed  to  evaluate  its  physical  condition. 

•  Section  3  discusses  in  detail  the  system  model  and  load  flow  analysis  used  to 
determine  the  system  losses  for  the  existing  electrical  distribution  system. 


•  Section  4  describes  the  electrical  distribution  system  after  realignment  has  reduced 
the  number  of  facilities  served. 

•  Section  5  discusses  in  detail  the  system  model  and  load  flow  analysis  used  to 
determine  the  system  losses  for  the  reduced  electrical  distribution  system. 

•  Section  6  summarizes  the  results  of  Sections  2  through  5  and  recommends  a  course 
of  action. 


2.  EXISTING  SYSTEM  DESCRIPTION  AND  EVALUATION 

(1995  TO  1997) 


2.1  GENERAL 

The  existing  electric  distribution  system  at  Ft.  Greely  is  operated  as  a  2400  volt  (V),  3-phase 
((|)),  ungroimded,  delta  (A)  system  on  all  feeders  except  one.  Feeder  9  is  more  than  three 
times  the  length  of  the  other  eight  feeders  combined,  and  is  operated  as  a  7200  V,  3(t), 
ungrounded,  A  system.  It  feeds  the  remote  facility  at  Bolio  Lake  and  all  of  the  Ranges. 

2.2  DETAILS 

Major  features  of  each  electric  distribution  system  are  described  in  detail  below. 


Buildint 


There  are  currently  231  buildings  that  receive  electric  power  from  the  Fort  Greely  electric 
distribution  system.  The  buildings  total  1,699,787  sq  ft  consisting  of  schools,  offices, 
housing  units,  aircraft  hangars,  fuel  stations,  construction  shops,  water  and  waste  treatment 
facilities,  and  a  power  and  heating  plant.  The  majority  of  buildings  are  located  in  the 
cantonment  area  and  the  rest  are  located  at  the  Cold  Regions  Test  Activity  (CRTA)  at  Bolio 
Lake,  and  at  the  Ranges  (Arkansas,  Beales,  Colorado,  Georgia,  Lampkin,  Mississippi, 
Tennessee  and  Texas).  Generally,  the  building  loads  are  of  high  power  factor 
(approximately  95%)  and  high  load  factor  (approximately  80%).  Approximately  81%  of  the 
building  loads  are  3(|),  the  primary  building  utilization  voltage  is  120/208  V,  3(1),  grounded 
wye. 


2.2.2  Transformers 

The  buildings  are  supplied  by  a  total  of  298  transformers  from  the  Fort  Greely  electric 
distribution  system.  Only  288  transformers  actually  supply  building  loads,  six  are  step-up 
substation  transformers  on  Feeder  No  9,  and  four  are  station  service  transformers  for 
Building  606,  the  Power  &  Heating  Plant.  The  step-up  substation  transformers  are 
arranged  into  two  3<t),  banks.  The  following  describes  these  transformers  in  more  detail. 
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2.2.2.1  Main  Transformer  (GVEA) 


The  main  transformer  supplies  the  base  from  the  GVEA  distribution  system.  It  is  a 
2500/3125  kVA,  OA/FA,  24.9/14.4  -  2.4  kV,  YGRD-A  substation  class  transformer  with  top 
moimted  primary  and  secondary  bushings.  This  transformer  is  located  adjacent  to  Building 
606  and  is  owned  and  maintained  by  GVEA.  It  is  not  included  as  part  of  the  298 
transformers  described  above. 

This  transformer  will  need  to  be  replaced  if  the  Fort  Greely  electric  distribution  system  is 
upgraded  to  4.16  kV.  It  will  be  necessary  to  coordinate  with  GVEA  on  the  exact  winding 
configuration. 


2.2.2.2  Feeder  9  Step-Up  Substation  Transformer 

The  Feeder  9  substation  consists  of  three  1<|),  500  kVA,  OA,  2.4/4.16  -  7.2/12.47  kV  pole¬ 
mounting  type  transformers,  connected  A-A,  with  top  mounted  primary  and  secondary 
bushings.  The  transformers  are  mounted  on  a  concrete  pad  adjacent  to  Building  606. 

These  transformers  can  be  rewired  as  a  groimded  wye  (YGRD)  on  both  the  primary  and 
secondary  and  reused  if  the  system  voltage  is  increased  to  4.16  kV.  This  will  increase  the 
Feeder  9  voltage  from  7200  V  to  12,470  V. 


2.2.2.3  Richardson  Step-Up  Substation  Transformer 

The  Richardson  substation  consists  of  three  1(1),  200  kVA,  OA,  2.4  -  7.2  kV  pole-moxmting 
type  transformers,  connected  A-A,  with  top  mounted  primary  and  secondary  bushings.  The 
transformers  are  movmted  on  a  concrete  pad  near  the  Richardson  Highway  in  the  West  Post 
area. 

The  nameplate  on  the  transformers  does  not  specifically  indicate  that  the  transformers  are 
rated  for  operation  at  4.16  kV  and  12.47  kV.  However,  EMC  believes  that  these 
transformers  can  be  rewired  as  a  grounded  wye  (YGRD)  on  both  the  primary  and 
secondary,  and  reused  at  4.16  kV  and  12.47  kV,  respectively.  The  winding  voltage  and 
insulator  bushing  ratings  will  not  change  and  the  phase-to-phase  clearance  is  adequate.  It 
will  be  necessary  to  rewire  these  transformers  to  match  the  Feeder  9  step-up  transformer 
voltage. 


2.2.2.4  Building  606  Station  Service  Transformers 


Building  606  is  supplied  by  four  station  service  transformers:  SS-1,  SS-2,  and  two  SMlAs. 
Transformer  SS-1  is  a  300  kVA  dry  type  transformer.  Transformer  SS-2  is  a  300  kVA  pad 
mounted  transformer.  Both  SMIA  transformers  are  500  kVA  dry  type  transformers.  All 


four  transformers  are  3<|),  2400-480  V,  A-A.  They  will  all  need  to  be  replaced  if  the  system 
voltage  is  upgraded  to  4.16  kV,  because  they  cannot  be  rewired. 


2.2.2.5  Load  Transformers 

Five  of  the  288  load  supplying  transformers  are  3<t)  pad-mounted  transformers,  207  are 
connected  into  sixty-nine  3(t)  transformer  banks,  and  the  remaining  76  are  1<1)  transformer 
banks.  The  transformer  voltages,  connections,  and  quantities  are  shown  in  Table  2-1  below. 


Table  2-1.  Load  Transformer  Connections 


<t> 

Voltage 

Mount 

Type 

No.  of 
Banks 

Trans./ 

Bank 

No.  of 
Trans. 

Primary 

Conn. 

Secondary 

Conn. 

3 

2400 

A 

120/208 

YGRD 

Pole 

50 

3 

150 

3 

2400 

A 

277/480 

YGRD 

Pole 

6 

3 

18 

3 

7200 

A 

120/208 

YGRD 

Pole 

13 

3 

39 

3 

2400 

A 

120/208 

YGRD 

Pad 

3 

1 

3 

3 

7200 

A 

120/208 

YGRD 

Pad 

2 

1 

2 

1 

2400 

120/240 

Ctr.  Tap 

Pole 

56 

1 

56 

1 

7200 

120/240 

Ctr.  Tap 

Pole 

20 

1 

20 

Totals 

150 

288 

All  of  the  pad-moimted  transformers  will  need  to  be  replaced  if  the  distribution  system 
voltage  is  increased  to  4.16  kV  and  12.47  kV.  The  Ocj),  pole-mounted  transformer  primaries 
can  be  rewired  to  a  groimded  wye  configuration  and  reused.  The  l(j),  pole  mounted 
transformers  can  be  rewired  from  <!)-<()  to  <t)-N  and  reused.  The  winding  voltage  and 
insulator  bushing  ratings  will  not  change. 


2.2.3  Feeders 

The  load  transformers  are  supplied  by  nine  feeders  comprised  of  31.2  miles  of  overhead 
(OH)  lines  and  10.7  miles  of  vmderground  (UG)  lines.  The  electric  distribution  system  is 
operated  as  an  imgrounded  delta  at  2400  volts,  3(t).  Table  2-2  below  shows  the  feeder 
characteristics. 


Table  2-2.  Feeder  Description 


Feeder 

Length  &  Size 

Voltage 

Conned 

ted  kVA 

No. 

OH  (ft) 

AWG 

UG  (ft) 

AWG 

L-L 

3<t) 

l(t» 

1 

6250 

4/0 

0 

- 

2400 

645 

580 

2 

1750 

4/0 

0 

- 

2400 

1320 

0 

3 

3000 

4/0 

0 

2400 

1035.5 

45 

4 

1700 

4/0 

0 

- 

2400 

1637.5 

0 

5 

16950 

4/0 

2400 

2 

2400 

1815 

115 

6 

0 

Bus 

0 

2400 

0 

0 

7 

9450 

4/0 

0 

- 

2400 

1357.5 

212.5 

8 

4000 

4/0 

2000 

4/0 

2400 

15 

992.5 

9 

122060 

2 

52,096 

2 

7200 

1557.5 

260.5 

Totals 

165,160 

56,496 

9383 

2205.5 

Approximately  81%  of  the  connected  load  for  the  base  is  three  phase.  Line  maintenance 
personnel  indicated  that  the  single  phase  loads  are  well  balanced  between  phases.  In 
general,  the  feeders  supply  the  following  loads  and  locations: 


Feeder  No.  1  -  Housing  in  the  main  base  area. 

Feeder  No.  2  -  Offices  and  shops  in  the  main  base  area. 
Feeder  No.  3  -  Offices  and  shops  in  the  main  base  area. 
Feeder  No.  4  -  Offices  and  shops  in  the  main  base  area. 
Feeder  No.  5  -  Old  and  middle  post  areas;  Allen  Air  Field. 
Feeder  No.  6  -  Overhead  tie. 

Feeder  No.  7  -  Sewage  plant  and  east  base  area. 

Feeder  No.  8  -  Housing  in  the  main  base  area. 

Feeder  No.  9  -  Remote  sites;  Bolio  Lakes  and  the  Ranges. 


2.2.3.1  Overhead  Feeder  Construction 

Approximately  74%  of  the  electric  distribution  system,  by  feeder  length,  is  overhead 
construction.  The  original  overhead  electric  distribution  system  was  constructed  between 
1948  and  1957.  The  oldest  part  of  the  system  consists  of  the  old  post  and  middle  post  at  the 
north  end  of  the  base  near  Allen  Air  Field.  The  next  oldest  line  construction  was  done  in 
the  mid-1970s,  and  the  newest  line  construction  was  done  in  the  mid-1980s. 

The  overhead  electric  distribution  system  is  almost  exclusively  wooden  poles  and 
crossarms.  The  poles  are  all  40  to  50  ft  in  height.  Class  2  or  3,  and  spaced  at  100  to  150-ft 
intervals.  The  majority  of  poles  are  cedar,  although  some  Douglas  Fir  are  used.  The 
treatment  method  varies  from  pentachlorophenol  (reddish  color),  to  chromated  copper 
arsenate  or  CCA  (greenish  color),  to  creosote  oil.  Most  poles  are  fully  treated,  however, 
some  of  the  older  poles  are  butt  treated  only.  Eight-foot  crossarms  are  standard  although 
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some  narrow  profile  Epoxirods™  have  recently  been  installed.  The  Epoxirods™  comprise  a 
very  small  percentage  of  the  crossarms  in  use,  however. 

Generally,  the  lines  are  mounted  on  pin  insulators  on  an  8-ft  crossarm,  in  a  flat,  parallel 
configuration.  Two  lines  are  located  on  one  side  of  the  pole  and  one  line  is  located  on  the 
other  side.  Ridge  pins  are  typically  not  used,  except  on  some  of  the  Epoxirod'^^ 
installations.  There  is  space  available  on  the  crossarms  to  install  a  new  neutral  conductor  if 
the  distribution  system  is  converted  to  a  grounded  wye.  Where  the  crossarms  have  been 
modified  from  typical  construction  or  Epoxirods™  are  used,  a  new  neutral  can  be  installed 
approximately  40  inches  below  the  crossarm  on  the  pole. 

The  majority  of  the  base  load  is  supplied  by  the  overhead  electric  distribution  system.  The 
feeders  in  the  high  density  load  areas  of  the  cantonment  are  #4/0  AWG,  ACSR. 
Conductors  in  all  other  areas  are  #2  AWG,  ACSR.  Line  maintenance  personnel  have 
standardized  on  these  two  conductor  sizes  as  well  as  ACSR  for  overhead  lines,  although 
some  #2  AWG  CU  and  #  4AWG  CU  lines  still  exist  in  older  parts  of  the  system.  None  of 
the  phase  conductors  will  have  to  be  replaced  if  the  system  voltage  is  upgraded  to  4.16  kV 
and  12.47  kV.  The  load  current  will  actually  be  decreased  at  the  higher  voltages. 

The  majority  of  the  2.4  kV  pin  insulators  have  been  replaced  with  15  kV  class  insulators 
over  the  past  ten  years.  Approximately  15%  of  these  will  need  have  to  be  replaced.  Refer 
to  the  Field  Investigations  below  for  further  discussion  on  the  pin  insulators. 


2.2.3.2  Underground  Feeder  Construction 

The  remaining  26%  of  the  electric  distribution  system  is  undergroxmd  construction.  Most  of 
the  undergroimd  electric  distribution  system  was  installed  in  the  mid-1980s  using  15  kV, 
shielded,  EPR  insulated  cable.  It  was  assumed  that  the  insulation  level  is  133%  minimum, 
since  the  system  is  ungrounded  with  no  groxmd  fault  indication.  Additionally,  most  of  the 
underground  cable  was  direct  buried.  In  some  cases,  such  as  the  underground  feeder  to 
"the  Condos",  it  was  not  buried  deep  enough  to  avoid  the  effect  of  frost  heave.  In  those 
cases,  the  cable  has  been  heaved  to  the  surface  and  damaged  resulting  in  cable  splices  in 
several  places. 

Line  maintenance  personnel  have  standardized  on  15  kV,  shielded,  EPR  insulation  for 
underground  distribution  lines  and  risers,  however,  some  15  kV,  XLPE  insulated  cable  still 
exists  in  older  parts  of  the  base. 

It  is  not  necessary  to  replace  the  feeders  or  add  an  additional  wire  for  a  neutral  if  the  system 
voltage  is  upgraded  to  4.16  kV  and  12.47  kV.  All  three-phase  feeders  supply  balanced 
three-phase  loads.  No  single-phase  loads  were  supplied  by  tmdergrovmd  feeders. 


2.2.4  Generators 


There  are  five  diesel  engine  generators  located  in  Building  606.  Generators  1,  2,  and  3  are 
alike  and  generators  4  and  5  are  alike.  Table  2-3  below  summarizes  the  generators 
characteristics. 


Table  2-3.  Characteristics  of  Engine  Generators 


Gen. 

No. 

Rated 

kVA 

PF 

Rated 

kW 

rpm 

<t» 

Voltage 

Mfr. 

Ser.  No. 

Output 

Connect. 

1 

1250 

0.8 

1000 

360 

3 

2400 

Elliott  Co. 

3-S-9691 

Y 

2 

0.8 

1000 

360 

3 

2400 

Elliott  Co. 

2-S-9691 

Y 

3 

1250 

0.8 

1000 

360 

3 

2400 

Elliott  Co. 

l-S-9691 

Y 

4 

1563 

0.8 

1250 

360 

3 

2400/4160 

Elliott  Co. 

4-S-10915 

A 

5 

1563 

0.8 

1250 

360 

3 

2400/4160 

Elliott  Co. 

7-S-10915 

A 

The  generators  are  usually  operated  as  peak  shavers  to  reduce  the  load  on  the  GVEA  main 
transformer.  The  base  load  can  reach  3450  kW  and  the  GVEA  transformer  is  rated  at 
2500/3125,  liquid-immersed,  self-cooled /forced-air  cooled  (OA/FA).  Based  on  the 
recorded  data  from  July  1,  1994  through  July  31,  1995,  the  generators  are  usually  operated 
at  approximately  1000  kW  when  the  base  load  reaches  3400  kW. 

All  of  the  generators  are  6-lead  machines.  Generators  1,  2,  and  3  are  connected  in  an 
ungrounded  Y  configuration,  meaning  that  the  Tl,  T2,  and  T3  leads  are  connected  to  phases 
A,  B,  and  C  respectively,  and  the  T4,  T5,  and  T6  leads  are  tied  together  at  a  common  neutral 
bus  not  bonded  to  ground.  This  indicates  that  the  windings  are  only  rated  for  1386  V  and 
means  that  if  these  generators  are  to  be  used  on  a  4160  V,  grounded  wye  system,  they  will 
require  a  2.4  -  4.16  kV,  A-YGRD  step-up  transformer. 

Generators  4  and  5,  on  the  other  hand,  are  cormected  in  a  delta  configuration,  meaning  that 
the  Tl  and  T3  leads  are  tied  together,  the  T2  and  T4  leads  are  tied  together,  and  the  T3  and 
T5  leads  are  tied  together.  This  indicates  that  the  windings  are  rated  for  2400  V  and  means 
that  these  generators  can  be  used  on  a  4160  V,  groimded  wye  system  by  reconnecting  the 
leads  from  a  delta  configuration  to  a  grounded  wye  configuration. 


2.2.5  Medium  Voltage  Switchgear 

The  main  switchgear  at  Building  606  is  from  two  different  manufacturers.  The  gray 
switchgear,  north  and  south  was  manufactvured  by  General  Electric  Company  (GE).  It  is 
rated  for  1200  A  and  4.16  kV  (4.76  kV  maximum).  The  circuit  breakers  are  GE 
Magna-blasC^  The  following  data  was  taken  from  the  nameplate  of  one  breaker: 

50  MVA  -  Interrupting  Rating 
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7,000  A  -  Interrupting  Rating  @  Rated  Voltage  (4160  V) 

12,500  A  -  Maximum  Interrupting  Rating 
20,000  A  -  Momentary  Rating 
8  Cycles  -  Interrupting  Time 

The  orange  switchgear  (commercial  tie  with  GVEA)  was  manufactured  by  Westinghouse 
Electric  Company  (Westinghouse).  It  is  rated  for  1200  A  and  4.16  kV  (4.76  kV  maximum). 
No  interrupting  ratings  were  listed  on  the  equipment,  and  no  documentation  was  found 
that  confirmed  its  ratings.  The  breakers,  however,  were  Westinghouse  De-Ion™  type  of  the 
same  approximate  generation  as  the  GE  Magna-blast™  breakers.  It  was  assumed  for  the 
purpose  of  this  study  that  the  interrupting  and  momentary  ratings  of  the  Westinghouse 
De-Ion^'^  breakers  are  the  same  as  the  GE  Magna-blast™  breakers. 

Table  2-4  below  shows  the  fault  levels  available  at  the  GE  and  Westinghouse  busses  based 
on  the  results  of  previous  fault  studies. 


Table  2-4.  Short  Circuit  Levels  Available 


Bus 

j 

Utility  & 

5  Generators 
(kA/MVA) 

Utility 

Only 

(kA/MVA) 

5  Generators 
Only 

(kA/MVA) 

4  Generators 
Only 

(kA/MVA) 

General  Electric 

14.3/60  . 

5.3/22 

10.1/42 

7.9/33 

14.3/60 

5.3/22 

10.0/41.5 

7.9.33 

When  the  five  base  generators  and  the  utility  are  on-line  simultaneously  (represented  by 
the  shaded  area  in  the  table  above),  the  first  half  cycle  fault  levels  available  exceed  the 
interrupting  rating  of  the  breakers.  Two  factors  mitigate  these  findings,  however.  First,  the 
breakers  have  an  8  cycle  interrupting  time,  which  means  that  by  the  time  the  breaker 
actually  interrupts  the  fault,  4  to  8  cycles  after  its  inception,  the  fault  level  has  actually 
decreased  significantly.  Second,  the  occurrence  of  all  five  base  generators  and  the  utility 
operating  simultaneously  is  rare.  It  is  expected  that  the  simultaneous  operation  of  the  all 
five  generators  and  die  utility  would  only  occur  for  a  short  period  of  time  in  anticipation  of 
a  utility  outage. 

It  will  not  be  necessary  to  replace  any  of  the  switchgear  if  the  system  voltage  is  upgraded  to 
4.16  kV.  The  existing  switchgear  is  rated  for  4.16  kV  and  the  bus  ampacities  will  be  more 
than  adequate,  since  the  load  current  will  be  reduced  to  58%  of  its  present  value  at  the 
higher  voltage.  Additionally,  the  available  fault  currents  will  decrease  with  the  increased 
voltage. 


2-7 


2.2.6  Miscellaneous  Equipment 

2.2.6.1  Richardson  Step-Up  Substation  Breaker 


The  oil  circuit  breaker  at  this  location  is  an  Allis  Chalmers  Type  OX-18  (Serial  No.  305756). 
It  is  rated  for  600  A  continuous  current,  7.2  kV  and  75  kV  BIL.  It  was  manufactured  in 
December  1955,  and  is  only  rated  for  7.2  kV  phase-to-phase.  It  will  need  to  be  replaced 
with  a  15  kV  phase-to-phase  rated  switch. 


2.2.6.2  Load  Break  Air  Switches 

These  sectionalizer  switches  are  relatively  new  additions  to  the  overhead  distribution 
system  and  are  A  B  Chance,  Type  D,  Catalogue  No.  CD7HE1CL.  They  are  rated  for  600  A 
continuous  current,  40  kA  momentary  current,  15  kV,  and  110  kV  BIL.  These  switches  will 
not  have  to  be  replaced  if  the  system  voltage  is  increased  to  4.16  and  12.47  kV. 

2.2.6.3  Cutout  Switches 

Each  load  transformer  is  protected  by  an  XS  Style  cutout  switch.  The  rating  of  the  cutouts 
is  not  known,  however,  they  have  only  been  available  in  a  15  kV  rating  for  many  years.  In 
addition,  a  200  A  continuous  current  rating  is  commonly  used  on  overhead  distribution 
systems,  especially  in  conjunction  with  4/0  ACSR.  Therefore,  it  is  assumed  that  the  cutouts 
are  rated  at  200  A  continuous  current,  15  kV,  and  110  kV  BIL,  the  standard  rating  available 
from  most  manufacturers.  While  the  cutouts  will  not  have  to  be  replaced,  their  fuses  will 
all  have  to  be  replaced  if  the  voltage  is  upgraded  to  4.16  kV  and  12.47  kV.  The  National 
Electrical  Code  (NEC,  Table  450-3(a)(l))  requires  that  the  continuous  current  rating  of  the 
primary  protection  for  a  transformer  not  exceed  300%  of  the  rated  continuous  primary 
current  of  the  transformer.  Since  the  primary  current  of  the  transformer  will  be  reduced  to 
58%  of  its  original  value  because  of  the  voltage  increase,  all  of  the  fuses  will  be  too  large. 

2.2.6.4  Protective  Relays 

A  Protective  Device  Coordination  Study  was  recently  performed  and  the  protective  devices 
reset  to  the  recommended  values.  If  the  system  voltage  is  increased,  the  load  and  fault 
current  levels  will  all  change.  This  will  require  that  any  current  sensing  type  protective 
device  be  reset  in  order  to  maintain  coordinated  tripping  and  to  ensure  proper  protection. 
Table  2-5  below  shows  the  devices  with  current  sensitive  tripping  that  will  need  to  be  reset. 


Table  2-5.  Protective  Devices  with  Current  Sensing 


Item  No. 

Bus 

Equipment 

1 

Gray  Switchgear  South 

Generator  No.  1 

51V 

3 

2 

Gray  Switchgear  South 

Generator  No.  2 

51V 

3 

3 

Gray  Switchgear  South 

Generator  No.  3 

51V 

3 

4 

Gray  Switchgear  South 

Feeder  No.  1 

50/51 

3 

5 

Gray  Switchgear  South 

Feeder  No.  2 

50/51 

3 

6 

Gray  Switchgear  South 

Feeder  No.  3 

50/51 

3 

7 

Gray  Switchgear  South 

Feeder  No.  4 

50/51 

3 

8 

Gray  Switchgear  South 

Feeder  No.  5 

50/51 

3 

9 

Gray  Switchgear  South 

Station  Service  No.  1 

50/51 

3 

10 

Gray  Switchgear  South 

SMI  A  Tie 

50/51 

3 

11 

Gray  Switchgear  North 

Generator  No.  4 

51V 

3 

12 

Gray  Switchgear  North 

Generator  No.  5 

51V 

3 

13 

Orange  Switchgear 

GVEA  Transformer 

50/51 

3 

14 

Orange  Switchgear 

GVEA  Trcinsformer 

46 

1 

15 

Orange  Switchgear 

Feeder  No.  7 

50/51 

3 

16 

Orange  Switchgear 

Feeder  No.  8 

50/51 

3 

17 

Orange  Switchgear 

Feeder  No.  9 

50/51 

3 

18 

Orange  Switchgear 

Overhead  Tie 

50/51 

3 

19 

Orange  Switchgear 

Station  Service  No.  2 

50/51 

3 

Total 

55 

It  is  believed  that  the  current  transformers  (CTs)  will  not  have  to  be  replaced  with  smaller 
ratio  CTs.  The  range  of  tap  settings  available  on  the  protective  relays  will  allow  them  to  be 
reset  to  the  new  current  values. 

With  the  system  configuration  changed  to  a  grounded  wye,  and  the  Building  606  and 
Richardson  substation  step-up  transformers  rewired  to  grounded  wye  configurations  on 
both  the  primary  and  secondary,  the  7.2  kV  system  will  have  ground  fault  protection, 
which  it  presently  does  not  have. 


2.2.6.5  Reclosers  and  Sectionalizers 

There  are  no  reclosers  or  sectionalizers  presently  installed  on  the  electrical  distribution 
system.  One  of  the  many  advantages  of  a  grounded  system  is  that  the  use  of  reclosers  will 
be  possible.  Reclosers  would  reduce  outage  times  and  lineman  callouts. 


2.2.6.6  Capacitors  and  Reactors 

There  are  no  capacitors  or  reactors  presently  installed  on  the  electrical  distribution  system. 
The  power  factor  (PF)  and  load  factor  (LF)  are  consistently  high  on  the  distribution  system, 
eliminating  the  need  for  voltage  and  VAR  corrective  devices. 


2.3  FIELD  INVESTIGATIONS 

In  order  to  evaluate  the  physical  condition  of  the  electric  distribution  system,  the  poles 
were  tested  using  standard  methods  and  equipment,  and  the  line  maintenance  persormel 
were  interviewed. 


2.3.1  Pole  Testing 

A  random  sampling  of  seven  poles  were  tested,  including  some  of  the  oldest  poles  on  the 
base,  in  order  to  gain  some  knowledge  about  the  general  condition  of  the  overhead 
distribution  system.  EMC  has  estimated  that  1,318  poles  exist  on  the  distribution  system. 
Thus,  approximately  0.5%  of  the  poles  were  tested. 

The  testing  was  performed  on  Wednesday  and  Thursday,  August  30  and  31,  1995.  The 
weather  was  cold  (high  30s  to  low  40s)  and  raining  on  Wednesday  morning.  The  weather 
continued  to  improve  through  Thursday  afternoon  when  it  became  sunny  and  warm  (high 
50s  to  low  60s).  EMC  was  accompanied  and  assisted  by  a  lineman  from  the  Public  Works 
Department  during  all  pole  testing.  The  test  methods,  data,  and  results  are  detailed  below. 


2.3.1.1  Test  Methods 

Four  distinct  methods  were  employed  in  order  to  evaluate  the  physical  condition  of  the 

existing  poles.  They  are  described  below. 

Visual  Inspection 

The  poles  were  visually  inspected  for: 

•  Checking:  Checks  are  cracks  or  splits  that  develop  along  the  longitudinal  axis  of  the 
pole  as  the  wood  dries.  They  occur  when  the  pole  is  not  properly  seasoned  prior  to 
preservative  treatment.  Checks  are  a  problem  because  they  expose  the  untreated 
wood  at  the  center  of  the  pole. 

•  Damage  incurred  from  vehicles:  One  pole  in  Test  No.  1  had  large  scars  near  the 
butt  from  snowplows.  This  pole  is  located  in  the  middle  of  a  large  open  parking  and 
maneuvering  area  which  makes  it  more  vulnerable  to  incidents  than  others. 
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Other  abnormalities,  such  as  excessive  leaning:  None  of  the  poles  inspected  were 
leaning  excessively. 


Butt  Drillint 


The  butts  of  the  poles  were  drilled  down  into  at  a  45°  angle  starting  at  approximately  12 
inches  below  the  finished  grade.  A  3/8-inch  diameter,  18-inch  long  ship  auger  was  used 
with  an  electric  drill.  Two  determinations  are  possible  using  this  test  method.  First,  the 
resistance  of  the  drill  as  it  enters  the  wood  is  used  to  determine  if  the  interior  of  the  pole  is 
rotten.  If  the  drill  can  be  pushed  into  the  wood  with  little  applied  force,  then  there  is  a 
strong  possibility  that  the  pole  interior  is  rotten.  Second,  the  wood  shavings  removed  from 
the  drill  hole  reveal  the  interior  composition  of  the  pole.  An  examination  of  the  wood 
shavings  will  indicate  the  moisture  content,  and  the  existence  of  rot  and  insects.  The  drill 
holes  were  plugged  with  a  7/16"  diameter,  CCA  treated,  hickory  dowel  approximately  3 
inches  long. 


Electronic  (Sound  Wave)  Analysis 


A  Pole  Test™  electronic  testing  device,  manufactured  by  Engineering  Data  Management, 
Inc.  (EDM)  in  Fort  Collins,  Colorado,  was  used  to  determine  the  strength  of  the  pole  at  the 
ground  line.  The  device  uses  sensors  on  the  pole's  surface  to  capture  the  waveform  of  a 
sound  wave  transmitted  through  the  pole.  The  sound  wave  is  injected  into  the  pole  by 
striking  a  metal  pin  on  the  pole's  surface  with  a  steel  ball  on  a  pendulum.  The  waveform  is 
compared  with  ^own  waveforms  representing  specific  levels  of  deterioration  of  the  pole's 
interior.  The  digital  readout  from  the  device  is  in  psi  and  represents  the  strength  left  in  the 
pole  at  the  test  location.  The  psi  value  can  be  compared  against  the  cutoff  limit  published 
by  EDM  for  the  wood  species  and  construction  class  of  the  pole  under  investigation. 


The  Pole  Tesf  ^  unit  was  developed  in  conjunction  with  an  Electric  Power  Research  Institute 
(EPRI)  grant  to  the  Colorado  State  University  to  study  pole  failure  prediction. 


Hammer  Strike 

The  pole  was  struck  several  times  in  several  locations  with  a  small  sledge  hammer.  The 
soimd  of  the  strike  is  also  indicative  of  the  pole's  condition.  A  sharp  crack  or  ringing  sound 
indicates  a  healthy,  solid  pole.  A  dull  thud  or  soft  sound  indicates  a  rotted  pole.  The 
results  of  this  test  are  more  subjective  than  the  first  two,  but  provide  additional 
substantiation  to  the  results  of  those  tests. 
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2.3.1.2  Data 


The  seven  poles  tested  were  located  on  the  post  as  follows: 


Test  No.  1  -  Near  Building  162  in  the  old  post  area. 

Test  No.  2  -  Near  Building  400  in  the  middle  post  area. 

Test  No.  3  -  Near  Building  400  in  the  middle  post  area. 

Test  No.  4  -  Near  Building  100  in  the  old  post  area  at  Allen  Air  Field. 

Test  No.  5  -  Near  the  main  gate  at  Big  Delta  Ave.  and  Richardson  Highway. 
Test  No.  6  -  On  the  Bolio  Lake  line  near  where  the  line  intersects  the  main  road. 
Test  No.  7  -  ASP  lateral  feeder  off  of  Feeder  7  near  the  sewage  lagoon. 


The  pole  data  in  Table  2-6  below  was  recorded  during  the  testing.  The  pole  ID,  height,  class 
and  date  were  recorded  directly  from  the  poles  when  available.  The  butt  diameter  was 
actually  measured  with  a  caliper.  The  species  and  treatment  type  were  deduced  from  color, 
smell,  and  other  physical  factors. 


Table  2-6.  Pole  Data 


Test 

No. 

Pole 

ID 

Height 

(ft) 

Class 

Date 

Species 

Diameter 
@  GL  (in) 

Preservative 

Treatment 

1 

F5L71 

40 

2 

1948 

Western  Cedar 

13.8 

Copper 

2 

50 

2 

1955 

Western  Cedar 

14.3 

Copper 

3 

F5L41 

45 

2 

1985 

Douglas  Fir 

15.2 

Creosote 

4 

F5L88 

45 

2 

1986 

Western  Cedar 

13.0 

Copper 

5 

F9L43 

45 

2 

1957 

13.6 

Penta 

6 

None 

45 

3 

1975 

Western  Cedar 

13.7 

Creosote 

7 

F7L61 

45 

3 

1977 

12.3 

Unknown 

The  Pole  TesP''^  data,  presented  in  Table  2-7  below,  was  collected  at  the  ground  line  (GL) 
and  perpendicular  (P)  to  the  Line  in  all  cases  except  one.  Due  to  site  constraints.  Test  No.  1 
was  oriented  at  45°  to  in-line  (IL)  with  the  line. 


Table  2-7.  Pole  Test  Data 


Test 

No. 

Visual 

Insp. 

Checking 

Butt  Drilling 

Pole  Test™ 

Hammer 

Strike 

Sound 

■■■ 

ITWl 

Test 

Locate 

Accel. 

Orient. 

m 

1 

Severe 

Moderate 

Slight 

GL 

45°  to  IL 

4500 

Sharp 

2 

Severe 

Moderate 

Slight 

■BW 

GL 

P 

4260 

Sharp 

3 

None 

Moderate 

Slight 

No 

GL 

P 

6180 

Sharp 

4 

Few 

Moderate 

Slight 

No 

GL 

P 

4750 

Sharp 

5 

Moderate 

Strong 

Slight 

No 

GL 

P 

iiiiii 

Sharp 

6 

Moderate 

Strong 

Slight 

No 

GL 

P 

iilBl 

Sharp 

7 

Few 

Strong 

Slight 

No 

GL 

P 

iiiiii 

Sharp 
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The  typical  strength  limits  for  evaluating  the  psi  rating  of  a  pole,  based  on  the  results  of  the 
Pole  Test™  unit,  vary  with  the  pole  species,  the  construction  grade  as  defined  by  the 
National  Electrical  Safety  Code  (NESC),  and  the  location  on  the  pole  where  the  test  was 
made,  i.e.,  ground  line  (GL)  or  local  to  some  specific  point  or  feature  of  the  pole.  Table  2-8 
below  defines  the  acceptable  strength  limits. 


Table  2-8.  Typical  Strength  Limits  (psi) 


O0ttg] 

ia$Fit 

Southern  Pine 

Wosterti  i 

ledCodar 

Grade 

GL 

Local 

GL 

Local 

GL 

Local 

B 

3040 

3400 

4160 

3390 

2180 

1900 

2390 

2550 

2950 

2600 

1680 

1560 

IgrniSBiBBl 

3770 

3960 

4550 

4110 

2450 

It  is  observed  that  even  for  the  most  severe  strength  limits,  the  poles  tested  with  the  Pole 
TesP*^  unit  exceed  the  ratings  by  more  than  60%  (the  shaded  areas  in  the  tables  above.)  Pole 
testing  notes  recorded  in  the  field  are  provided  in  Appendix  C. 


2.3.1.3  Pole  Evaluation 

Based  on  the  field  testing  performed  by  EMC,  the  poles  in  the  Fort  Greely  overhead  electric 
distribution  system  are  in  good  condition  despite  their  age  and  the  harsh  environment. 


2.3.2  Interviews 


Conversations  with  the  overhead  line  maintenance  personnel  from  the  Public  Works 
Department  indicated  that  there  have  not  been  any  major  problems  with  pole  rot  at  or  near 
the  ground.  They  believe  that  the  main  causes  of  pole  failure  are  damage  from  snowplows, 
carpenter  ants  (on  the  Cedar  poles),  and  poles  being  jacked  out  of  the  groimd  by  frost 
heave.  They  indicated  that  crossarm  rot  is  prevalent.  They  have  experimented  with 
narrow  profile  Epoxirod™  construction,  but  returned  to  the  8-ft  conventional  wooden 
crossarms  because  the  Epoxirod^*^  construction  does  not  allow  adequate  working  clearance 
for  linemen  between  the  phases.  The  line  maintenance  personnel  believe  that 
approximately  5%  of  the  wooden  crossarms  need  to  be  replaced  at  this  time. 

The  linemen  also  stated  that  some  2.4  kV  pin  insulators  still  exist  on  the  overhead 
distribution  system,  but  most  have  been  replaced  with  15  kV  class  insulators.  They 
estimate  that  approximately  15%  of  the  pin  insulators  need  to  be  replaced  at  this  time.  The 
insulators  are  damaged  primarily  by  shot  from  bird  himter's  shotgvms.  Some  old  2.4  kV 
insulators  still  exist. 
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The  main  problem  with  the  vmderground  distribution  system  is  the  underground  feeder 
from  Feeder  9  to  the  Condos,  near  the  Texas  Range.  It  is  the  single  longest  section  of 
^^derground  feeder.  Because  it  was  not  originally  buried  deep  enough,  it  is  continually 
being  moved  to  the  surface  by  frost  heave.  Once  on  Ihe  surface,  it  is  easily  damaged 
requiring  frequent  splicing.  The  linemen  believe  that  it  should  be  replaced  by  an  overhead 
line.  As  presently  installed,  it  is  difficult  to  maintain  and  troubleshoot. 


2.3.3  Overall  Evaluation 


The  generators  and  medium  voltage  switchgear  were  built  in  the  mid-1950s  and  mid-1960s. 
Because  the  equipment  is  no  longer  in  current  production,  it  would  be  difficult  or 
impossible  to  obtain  replacement  parts  for  it.  The  equipment  has  been  well  maintained 
throughout  its  service  life  and  is  in  good  condition.  Based  on  plant  records,  the  equipment 
has  always  been  operated  within  the  rated  safe  limits  and  is  very  reliable. 

The  overhead  distribution  system  was  built  between  the  mid-1940s  and  the  mid-1980s. 
Much  like  the  generators  and  medium  voltage  switchgear,  it  has  always  been  well 
maintained  and  operated  within  the  rated  safe  limits.  The  overhead  distribution  system 
has  been  continually  upgraded  to  the  extent  that  most  of  it  is  presently  suitable  for 
operation  at  4.16  kV.  The  physical  condition  of  the  system  itself  appears  to  be  excellent.  In 
fact,  the  least  desirable  part  of  the  system  is  that  it  is  operated  ungrounded  at  2.4  kV. 
Upgrading  the  distribution  system  to  4.16  kV  would  not  substantially  increase  the 
mechanical  loading  on  the  existing  poles,  crossarms,  or  insulators.  At  worst,  the  addition  of 
a  new  neutral  conductor  will  require  another  guy  wire  at  dead-end  structures. 


3.  EXISTING  SYSTEM  COMPUTER  MODELS  AND  ANALYSIS 

(1995  TO  1997) 


3.1  GENERAL 

The  existing  electrical  distribution  system  was  modeled  using  the  Distribution  Analysis  for 
Power  Planning  and  Reporting  (DAPPER)  Program,  V4.5,  Rev  1.08,  as  licensed  to  EMC 
Engineers,  Inc.  by  SKM  Systems  Analysis,  Inc.  of  Manhattan  Beach,  CA.  The  DAPPER 
Program  is  capable  of  modeling  multi-level  voltage  power  systems  of  any  configuration, 
including  radial  design,  loop  design,  or  any  combination  of  radial  and  loop  design.  The 
DAPPER  Program  can  perform  load  flow,  voltage  drop,  motor  starting,  and  short  circuit 
studies. 

For  the  purpose  of  this  study,  the  existing  electrical  distribution  system  was  modeled  and 
load  flow  analyses  were  performed  for  two  cases;  the  existing  system  operated  at  2400  V, 
and  the  existing  system  operated  at  4160  V.  The  total  system  losses  for  each  case  were 
determined  and  compared  to  find  the  difference.  The  difference  represents  the  reduction  in 
losses  attainable  by  operating  the  system  at  the  higher  voltage.  The  loss  reduction  can  be 
easily  converted  to  energy  saved  by  multiplying  by  the  average  hours  in  service  during  the 
year. 

Once  the  energy  savings  were  known  for  the  first  year,  the  economic  model  was  used  to 
determine  the  SIR  of  operating  the  system  at  the  higher  voltage.  The  present  worth  of  the 
energy  savings  was  determined  over  a  twenty  year  life.  The  construction  costs  required  to 
modify  the  system  for  operation  at  the  higher  voltage  were  determined  using  the  MCACES 
Program  with  the  1994  Fairbanks  Database.  The  present  worth  of  the  energy  savings  was 
then  divided  by  the  construction  costs,  and  the  result  was  compared  to  the  Corps  of 
Engineers  (COE)  acceptable  limits  to  determine  the  project's  feasibility. 

The  electrical  distribution  system  model  and  the  economic  model  are  described  below  in 
greater  detail. 


3.2  ELECTRICAL  DISTRIBUTION  SYSTEM  MODEL 

Before  the  electrical  distribution  system  could  be  modeled  accurately,  several  factors  had  to 
be  determined.  These  are  detailed  in  the  following  sections. 


3.2.1  Estimated  Loads 

In  order  to  estimate  the  system  load  accurately,  data  from  the  records  maintained  at 
Building  606  were  analyzed.  The  monthly  summary  sheets  were  used  to  find  the  time  and 
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date  of  the  yearly  peak  between  August  1, 1994  and  July  31,  1995.  Once  the  time  and  date 
of  the  yearly  peak  was  known,  the  daily  log  sheets  were  used  to  determine  the  load  on  each 
feeder  and  the  system  power  factor  at  die  time.  The  yearly  peak  was  determined  to  be  3456 
kW  occurring  on  December  7, 1994,  at  12:00  PST.  The  system  power  factor  was  determined 
to  be  95%.  Table  3-1  below  shows  the  loads  on  each  feeder  for  December  7.  Appendix  D 
provides  the  load  data  sheets. 


Table  3-1.  Existing  System  Feeder  Load 


Feeder  No. 

Load  (A) 

1 

125 

2 

122 

3 

85 

4 

100 

5 

60 

6 

Overhead  Tie  Bus 

7 

112 

8 

100 

9 

100 

Total 

804 

Spreadsheets  were  created  to  calculate  the  estimated  lumped  load  at  each  bus  for  each 
feeder,  provided  in  Appendix  E.  The  estimated  load  at  each  bus  was  calculated  by 
multiplying  the  3(t)  equivalent  kVA  by  the  estimated  demand  on  the  feeder.  The  estimated 
demand  on  the  feeder  was  determined  by  trial  and  error,  i.e.,  the  demand  necessary  to 
produce  the  feeder  ampacity,  shown  in  the  table  above,  in  the  actual  computer  model.  The 
estimated  lumped  load  is  simply  the  total  of  all  the  transformers  at  a  particular  bus 
modeled  as  a  'Tump  sum." 

Lumping  the  loads  at  each  bus  represents  a  valid  model  for  determining  the  system  losses, 
since  the  voltage  on  the  primary  distribution  system  is  the  only  factor  that  will  be  altered  to 
reduce  the  system  losses.  The  load  transformer  losses  will  be  the  same  connected  at  4.16 
kV,  grounded  wye,  as  they  are  connected  at  2.4  kV,  delta.  The  secondary  voltage  on  each 
load  transformer  will  not  change— the  losses  will  remain  the  same.  Consequently,  it  is  not 
necessary  to  model  the  load  transformers  and  the  secondary  loads  in  detail.  Additionally, 
the  feeder  loads  are  based  on  measured  data  from  plant  records. 


3.2.2  Load  Factor 

The  load  factor  must  also  be  considered  in  order  to  make  the  computer  model  more 
realistic.  The  initial  loading  of  the  distribution  system  was  developed  from  the  yearly  peak. 
However,  the  system  does  not  operate  at  the  yearly  peak  all  the  time.  The  load  factor  times 
the  yearly  peak  represents  the  average  yearly  loading  of  the  system.  The  load  factor  for  the 
Fort  Greely  electrical  distribution  system  was  determined  by  multiplying  the  daily  peak  for 
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each  month  by  24  (hours)  and  dividing  the  product  by  the  sum  of  the  hourly  kW  readings 
from  the  plant  totalizer  meter.  The  results  for  the  twelve  months  were  averaged  to 
determine  the  yearly  load  factor,  which  is  approximately  80%.  Appendices  D  and  K 
(Estimated  Energy  Savings)  provide  load  factor  calculations. 


3.3  CASE  STUDIES 

Once  the  correct  lumped  loads  were  entered  into  the  DAPPER  Program  and  verified  for 
each  feeder,  two  load  flow  studies  were  performed  to  determine  the  system  losses  for  each. 


3.3.1  Case  1 

Case  1  simulated  the  existing  system  operating  at  2.4  kV  with  transformers  connected  in 
delta,  where  applicable.  The  loads  were  modeled  for  the  1995  to  1997  scenario  as  described 
above.  One  standby  generator  is  running  at  1000  kW  and  the  remainder  of  the  load  is 
supplied  through  the  GVEA  transformer.  The  lumped  loads  are  modeled  as  constant 
impedance  loads.  This  case  represents  the  baseline  for  the  current  system. 

Appendix  F  provides  for  the  results  of  the  load  flow  study.  The  system  losses  are  shown  to 
be  76.1  kW  and  239.2  kVAR. 


3.3.2  Case  2 

Case  2  simulated  the  existing  system  operating  at  4.16  kV  with  transformers  connected  in 
grotmded  wye,  where  applicable.  The  loads  were  modeled  for  the  1995  to  1997  scenario  as 
described  above.  One  standby  generator  is  running  at  1000  kW  and  the  remainder  of  the 
load  is  supplied  through  the  GVEA  transformer.  An  additional  transformer  has  been 
added  in  this  case  to  simulate  the  losses  associated  with  stepping  up  the  voltage  at 
generators  1,  2,  or  3  from  2.4  kV  to  4.16  kV.  The  lumped  loads  were  modeled  as  constant 
impedance  loads.  This  case  represents  the  reduced  loss  case  for  the  current  system. 

Appendix  G  provides  the  results  of  the  load  flow  study.  The  system  losses  are  shown  to  be 

44.2  kW  and  242.8  kVAR. 


3.4  CONSTRUCTION  COST  ESTIMATE 

The  construction  cost  estimates  were  developed  based  upon  the  repair,  reconnection, 
replacement  or  addition  of  the  distribution  equipment  as  specified  below.  MCACES  was 
used  to  develop  the  cost  estimate  with  the  1994  Fairbanks  database  of  material,  labor  and 
equipment  costs.  When  cost  information  was  not  available  in  the  MCACES  database, 
vendor  quotes  or  the  1995  Means  Electrical  Cost  Data  were  used  with  a  20%  location  factor 
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added  to  account  for  the  extra  shipping  expenses.  Additionally,  the  following  were  applied 
to  the  construction  cost  estimate  to  obtain  the  final  cost: 

•  15%  for  contractor's  overhead. 

•  10%  for  contractor's  profit. 

•  3%  for  contractor's  bond. 

•  20%  for  contingency. 

•  4%  for  price  escalation. 

The  total  construction  cost  for  converting  the  electrical  distribution  system  from  2400  V  to 
4160  V  is  $994,468.  Appendix  J  provides  detailed  construction  cost  estimates.  The 
equipment  described  below  was  included  or  excluded  from  the  cost  estimate. 


3.4.1  Transformers 

In  order  to  operate  the  system  at  4.16  kV,  modifications  to  the  distribution  system 
transformers  are  required.  These  modifications  are  presented  below. 


3.4.1.1  Main  Transformer  (GVEA) 

The  main  transformer  is  3(t),  2500/3125  kVA,  OA/FA,  24.9/14.4  -  2.4  kV  connected  YGRD-A 
and  is  owned  and  maintained  by  GVEA.  It  will  be  necessary  to  replace  this  transformer 
with  a  3<|),  4000  kVA,  OA,  24.9/14.4  -  4.16/2.4  kV  transformer,  connected  YGRD-YGRD. 

It  is  assumed  for  the  purpose  of  this  study  that  this  transformer  will  be  replaced  by  GVEA 
and  the  cost  of  replacement  will  be  amortized  over  the  life  of  the  transformer.  Those  costs 
are  generally  incorporated  into  a  new  rate  structure.  Compared  to  the  other  modifications 
that  will  be  necessary,  this  cost  increase  represents  an  insignificant  investment  on  the  part 
of  Fort  Greely.  No  costs  have  been  included  in  the  study  for  replacement  of  this 
transformer. 


3.4.1.2  Feeder  9  Step-Up  Substation  Transformer 

Feeder  9  consists  of  three  1(1),  500  kVA,  OA,  2.4/4.16  -7.2/12.47  kV  transformers  with  top 
mounted  primary  and  secondary  bushings,  which  are  presently  connected  in  a  A-A 
configuration.  They  can  be  reconnected  in  a  YGRD-YGRD  configuration  at  minimal 
expense. 


3.4.1.3  Richardson  Step-Up  Substation  Transformer 

The  Richardson  transformer  consists  of  three  l(t),  200  kVA,  OA,  2.4-7.2  kV  transformers  with 
top-mounted  primary  and  secondary  bushings,  which  are  presently  connected  in  a  A-A 
configuration.  They  can  be  reconnected  in  a  YGRD-YGRD  configuration  at  minimal 
expense. 


3.4.1.4  Building  606  Station  Service  Transformers 

All  foiur  station  service  transformers  at  Building  606  will  need  to  be  replaced.  They  can  all 
be  replaced  as  3<t)  dry  type  transformers  at  their  original  kVA  ratings  (2-  300  kVA  &  2-  500 
kVA)  with  primary  windings  of  4.16/2.4  kV  connected  YGRD,  and  secondary  windings  of 
480/277  V  connected  YGRD. 


3.4.1.5  Load  Transformers 

All  69  of  the  pole  type  load  transformers  are  suitable  for  operation  at  4.16  kV.  The  3(t)  pole 
type  load  transformers  are  connected  in  A  on  the  primary.  They  can  be  reconnected  as 
YGRD  at  minimal  expense.  The  secondaries  will  not  require  modifications. 

All  76  l<j)  pole  type  transformers  are  connected  phase-to-phase  on  the  primary.  They  can  be 
reconnected  as  phase-to-neutral  at  minimal  expense.  The  secondaries  will  not  require 
modifications. 

In  addition,  the  five  pad-mounted  transformers  will  need  to  be  replaced: 

Four  at  4160/2400-208/120  V,  YGRD-YGRD  (two  500  kVA;  one  225  kVA;  one  112.5 
kVA). 

One  at  12470/7200-208/120,  YGRD-YGRD  (500  kVA). 

3.4.2  Overhead  Feeders 

The  modifications  required  to  the  overhead  distribution  system  feeders  and  structures  in 
order  to  operate  the  system  at  4.16  kV  are  described  below. 


3.4.2.1  Poles 

No  costs  have  been  included  in  the  construction  cost  estimate  for  replacement  of  poles  as  a 
result  of  upgrading  the  system  voltage  to  4.16  kV.  The  existing  poles  are  in  good  condition. 
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3A.2.2  Sagging 


No  costs  have  been  included  in  the  construction  cost  estimate  for  re-sagging  the  existing 
conductors  as  a  result  of  upgrading  the  system  voltage  to  4.16  kV.  Since  the  higher 
operating  voltage  will  actually  reduce  the  load  current  on  tide  feeders,  the  normal  operating 
sag  will  be  reduced.  There  are  some  isolated  spots  where  adequate  clearance  does  not 
presently  exist  over  roadways.  These  should  be  addressed  with  normal  maintenance  funds. 


3A.2.3  Crossarms 

The  existing  crossarms  are  8  ft  in  length  as  a  minimum  and  provide  adequate  clearance  for 
4.16  kV  operations.  It  is  estimated  that  5%  (66)  of  the  system  crossarms  need  to  be  replaced 
at  this  time.  The  crossarm  replacement  is  necessitated  by  normal  rot  experienced  in  the 
Alaska  environment  and  not  by  the  voltage  upgrade.  Since  the  cost  is  negligible,  it  has 
been  included  in  the  construction  cost  estimate. 


3.4.2.4  Insulators 

It  is  estimated  that  approximately  15%  (594)  of  the  system  insulators  are  the  old,  2400  V 
rated,  glass  insulators.  All  of  these  insulators  should  be  replaced  with  15  kV  rated 
insulators.  The  cost  for  upgrading  the  system  voltage  has  been  included  in  the  construction 
cost  estimate. 


3.4.2.5  Conductors 

No  costs  have  been  included  in  the  construction  cost  estimate  for  replacement  of  existing 
phase  conductors.  A  new  4/0  AWG,  ACSR  neutral  conductor  and  one  new  insulator  per 
pole  will  need  to  be  added  to  the  overhead  distribution  system.  The  neutral  will  need  to  be 
grounded  at  4  poles  per  mile,  minimum.  The  cost  of  the  new  neutral,  insulator,  and 
grounds  has  been  included  in  the  construction  cost  estimate. 


3.4.2.6  Guys 

With  the  addition  of  the  new  neutral  conductor,  an  additional  guy  wire  may  be  necessary  at 
dead-end  and  comer  structures.  The  cost  of  this  work  is  covered  under  the  contingency. 


3.4.3  Underground  Feeders 

No  costs  have  been  included  in  the  construction  cost  estimate  for  modifications  to  any  of 
the  underground  distribution  feeders. 
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3.4.4  Generators 


Generators.  1,  2,  and  3  will  each  require  a  Scj),  1500  kVA,  2400-4160/2400  V,  A-YGRD  step- 
up  transformer  in  order  to  connect  to  the  new  grounded,  higher  voltage  distribution 
system. 

Generators  4  and  5  can  be  reconnected  in  a  grounded  wye  configuration  at  their  output 
terminals  at  minimal  expense. 

The  costs  of  these  modifications  have  been  included  in  the  construction  cost  estimate  for 
upgrading  the  system  voltage. 


3.4.5  Medium  Voltage  Switchgear 

No  costs  have  been  included  in  the  construction  cost  estimate  for  modifications  to  the 
existing  medium  voltage  switchgear. 


3.4.6  Miscellaneous  Equipment 

The  modifications  required  to  the  miscellaneous  system  equipment  in  order  to  operate  the 
system  at  4.16  kV  are  described  below. 


3.4.6.1  Richardson  Step-Up  Substation  Breaker 

This  breaker  will  need  to  be  replaced  with  a  new  oil  circuit  breaker  rated  for  operation  at 
15  kV.  The  cost  of  this  new  breaker  has  been  included  in  the  construction  cost  estimate  for 
upgrading  the  system  voltage. 


3.4.6.2  Load  Break  Air  Switches 

No  costs  have  been  included  in  the  construction  cost  estimate  for  modifications  to  the 
existing  load  break  air  switches. 


3.4.6.3  Cutout  Switches 

No  costs  have  been  included  in  the  construction  cost  estimate  for  modifications  to  the 
existing  cutout  switches.  Modifications  required  to  fuse  sizes  will  be  covered  xmder  the 
contingency. 
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3.4.6.4  Protective  Relays 


A  new  Protective  Device  Coordination  Study  will  be  necessary  and  the  existing  relays  will 
need  to  be  reset.  No  costs  have  been  included  in  the  construction  cost  estimate  specifically 
for  these  modifications.  The  cost  of  these  modifications  will  be  covered  under  the 
contingency. 


3.4.6. 5  Reclosers  and  Sectionalizers 

No  costs  have  been  included  in  the  construction  cost  estimate  for  modifications  to  reclosers 
or  sectionalizers. 


3.4.6. 6  Capacitors  and  Reactors 

No  costs  have  been  included  in  the  construction  cost  estimate  for  modifications  to 
capacitors  or  reactors. 


3.5  ECONOMIC  MODEL 

The  economic  model  used  to  calculate  the  Saving-to-Investment  Ratio  (SIR)  was  taken  from 
the  standard  COE  Life  Cycle  Cost  Analysis  (LCCA)  Summary  sheet  developed  for  the 
Energy  Conservation  Investment  Program  (ECIP).  The  energy  costs  used  are  defined 
below.  The  construction  cost  estimates  were  described  above. 


3.5.1  Energy  Costs 

The  energy  costs  used  to  calculate  the  energy  savings  were  taken  from  the  "Energy  Usage 
and  Cost  Provided  to  Ft.  Greely  by  GVEA"  table  (GVEA  table)  in  Appendix  K.  The  GVEA 
table  was  developed  from  GVEA's  monthly  billings  to  Fort  Greely  for  the  year  beginning 
on  September  1,  1993  and  ending  on  August  31, 1994.  The  statements  are  also  provided  in 
Appendix  K. 

Fort  Greely's  energy  costs  are  based  on  GVEA's  GS-2  Rate  Schedule,  GVEA's  wheeling 
charges,  and  the  cost  of  generating  electricity  at  Fort  Wainwright.  Rate  schedules  and 
calculations  are  provided  to  justify  the  numbers  used  in  this  study. 

The  average  yearly  energy  cost  for  the  purpose  of  this  study  was  calculated  as  shown  in 
Note  14  of  the  GVEA  table.  Approximately  85%  of  the  power  used  by  Fort  Greely  was 
generated  at  Fort  Wainwright  and  wheeled  to  Fort  Greely,  and  the  remaining  15%  was 


purchased  directly  from  GVEA.  The  average  yearly  energy  cost  was  calculated  by  adding 
the  two  energy  costs,  each  weighted  by  their  respective  percentages  listed  above. 

The  cost  of  power  generated  at  Fort  Wainwright  and  wheeled  to  Fort  Greely  was 
determined  by  multiplying  the  cost  of  generation  at  Fort  Wainwright  ($0.06/kWh)  by  the 
energy  wheeled  to  Fort  Greely  (13,814,340  kWh)  and  adding  to  it  the  wheeling  charge 
(17.64%  of  the  GS-2  Rate  Schedule),  and  multiplied  by  the  energy  wheeled  to  Fort  Greely. 
The  cost  of  GVEA  power  was  determined  by  ta^g  the  total  charges  from  GVEA 
($528,806),  subtracting  their  wheeling  charges  ($185,347),  and  dividing  the  difference  by  the 
total  energy  purchased  from  GVEA  (2,503,020  kWh).  This  incorporates  the  demand  charges 
into  the  energy  charges  over  the  entire  year  for  convenience. 

Based  on  the  above  calculation,  the  average  yearly  energy  cost  for  Fort  Greely  is  $0.0832  per 
kWh. 


3.5.2  Economic  Life  and  Discount  Factor 

The  recommended  economic  life  chosen  for  this  project  was  20  years  based  on  Type  8, 
Electrical  Energy  Systems,  from  the  Energy  Conservation  Project  Types  sheet  in  Appendix 
K. 

The  discount  factor  chosen  was  14.47  Table  Ba-4.  This  table  is  for  Census  Region  4  which 
includes  Alaska  and  the  DOE  Discount  Rate  used  is  4.1  percent  as  stated  on  the  table. 

These  are  the  numbers  that  will  be  used  in  the  LCCA. 


3.5.3  Estimated  Energy  Savings 

The  estimated  energy  savings  were  calculated  by  subtracting  the  average  line  losses 
determined  in  the  Case  2  Load  Flow  Analysis  from  the  average  line  losses  determined  in 
the  Case  1  Load  Flow  Analysis.  In  order  to  convert  the  peak  power  (kW)  losses  on  the 
system  to  average  annual  energy  (kWh)  losses,  the  peak  system  losses  were  multiplied  by 
the  system  load  factor  and  the  number  of  hours  per  year. 

The  average  annual  energy  saved  per  year  by  converting  the  electrical  distribution  system 
from  2400  V  to  4160  V  is  222,330  kWh.  Refer  to  the  "Estimated  Energy  Savings"  sheets  in 
Appendix  K. 


3.5.4  LCCA 

The  standard  COE  LCCA  was  prepared  using  the  numbers  defined  above.  An  additional 
5.5%  for  supervision  and  inspection  overhead  (SIOH)  and  6.0%  for  design  costs  were  added 
to  the  total  construction  costs  in  the  LCCA.  This  final  sum  represents  the  total  investment 
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required  to  upgrade  the  electrical  distribution  system  from  a  2400  V,  ungrounded  delta  to  a 
4160  V  grounded  wye.  The  total  investment  is  $961,414. 

The  energy  savings  in  dollars  per  year  is  $18,498.  This  number  is  calculated  by  multiplying 
the  average  annual  energy  saved  per  year  at  the  base  by  the  average  yearly  energy  cost. 
The  number  is  multiplied  by  the  uniform  present  value  (UPV)  discount  factor,  which 
represents  the  total  energy  savings  in  dollars  over  the  twenty  year  life  of  the  project, 
reflected  into  the  first  year.  This  number  calculates  to  $267,664. 

A  summary  of  the  LCCA  is  shown  below. 


Table  3-2.  LCCA  Results  for  Existing  System 


Description 

Existing  System 

Annual  Energy  Savings  (kWh) 

222,330 

Annual  Cost  Savings  ($) 

18,498 

Investment  Cost  ($) 

1,108,832 

59.9 

1  SIR 

0.24 

There  are  no  discerruble  non-energy  savings  in  this  project.  The  age  and  voltage  (2400  V)  of 
most  of  the  existing  equipment  that  will  be  replaced  renders  the  salvage  value  negligible. 
Likewise,  there  is  no  public  utility  rebate  for  the  improvements  xmder  consideration  in  this 
report. 

The  SIR  for  this  project  is  0.24.  Since  this  value  is  less  than  1.25,  the  project  does  not  qualify 
for  implementation  under  the  ECIP  Program. 


4.  REDUCED  SYSTEM  DESCRIPTION 
(POST  2001) 


4.1  GENERAL 

The  Department  of  Defense  has  targeted  Fort  Greely  for  realignment  tmder  the  Base 
Realignment  and  Closure  (BRAC)  Program.  The  base  realignment  will  significantly  reduce 
the  number  of  active  facilities  on  the  site  over  a  five  year  period,  starting  in  1997  and 
ending  in  2001.  This  reduction  in  facilities  will  have  a  significant  impact  on  the  utilization 
of  the  electrical  distribution  system  and,  consequently,  the  energy  savings  achievable. 


4.2  DETAILS 

The  major  features  of  each  of  the  electric  distribution  systems  are  described  in  detail  below 
as  they  will  exist  after  realignment.  The  post-realignment  system  will  be  referred  to  as  the 
reduced  system. 


4.2.1  Buildings 

There  are  currently  231  buildings  located  on  Fort  Greely,  the  majority  of  which  will  be 
"laid-away"  under  the  Layaway  Program  for  disposition  or  eventual  demolition.  Twenty- 
eight  buildings  have  been  identified  for  retention  to  support  the  residual  force  to  be  left  at 
Fort  Greely.  These  buildings  total  245,937  sq  ft  consisting  of  the  buildings  associated  with 
the  primary  base  services,  such  as  fire  protection,  central  power  and  heating  plant,  police, 
headquarters,  sewage  plant,  school,  gymnasium,  housing,  roads  and  groimds,  etc. 

Twenty-five  of  these  buildings  receive  electric  service  via  the  base  distribution  system. 
Only  16  buildings  are  located  in  the  cantorxment  area.  The  nine  remote  sites  are  located  in 
the  Bolio  Lakes  and  Ranges  area  southwest  of  the  base.  Three  buildings  located  in  the  Black 
Rapids  area  do  not  receive  electric  service  via  the  base  distribution  system,  and  were  not 
considered  in  Ihis  study. 


4.2.2  Transformers 

The  residual  buildings  will  be  supplied  by  a  total  of  66  transformers  from  the  Fort  Greely 
electric  distribution  system.  Of  those  transformers,  56  actually  supply  building  loads,  six 
are  step-up  substation  transformers  on  Feeder.  9,  and  four  are  station  service  transformers 
for  Building  606.  All  remaining  transformers  are  described  in  detail  below. 
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4.2.2.1  Main  Transformer  (GVEA) 


The  main  transformer  supplies  the  base  from  the  GVEA  distribution  system.  It  is  a 
2500/3125  kVA,  OA/FA,  24.9/14.4  -  2.4  kV,  YGRD-A  substation  class  transformer  with  top 
moimted  primary  and  secondary  bushings.  This  transformer  is  located  adjacent  to  Building 
606,  and  is  owned  and  maintained  by  GVEA.  It  is  not  included  as  part  of  the  66 
transformers  described  above,  but  will  remain  after  realignment. 

This  transformer  will  need  to  be  replaced  if  the  Fort  Greely  electric  distribution  system  is 
upgraded  to  4.16  kV,  grounded  wye.  It  will  be  necessary  to  coordinate  with  GVEA  on  the 
exact  winding  configuration. 


4.2,2.2  Feeder  9  Step-Up  Substation  Transformer 

The  Feeder  9  substation  consists  of  3,  l<t),  500  kVA,  OA,  2.4/4.16  -  7.2/12.47  kV  pole¬ 
mounting  type  transformers,  connected  A-A,  with  top  moimted  primary  and  secondary 
bushings.  The  transformers  are  moimted  on  a  concrete  pad  adjacent  to  Building  606,  and 
will  remain  after  realignment. 

These  transformers  can  be  rewired  as  a  grounded  wye  (YGRD)  on  both  the  primary  and 
secondary  and  reused  if  the  system  voltage  is  increased  to  4.16  kV.  This  will  increase  the 
Feeder  9  voltage  from  7200  V  to  12,470  V. 


4.2.2.3  Richardson  Step-Up  Substation  Transformer 

The  Richardson  substation  consists  of  three  l(t),  200  kVA,  OA,  2.4  -  7.2  kV  pole-mounting 
type  transformers,  connected  A-A,  with  top  mounted  primary  and  secondary  bushings.  The 
transformers  are  mounted  on  a  concrete  pad  near  the  Richardson  Highway  in  the  West  Post 
area. 

The  nameplate  on  the  transformers  does  not  specifically  indicate  that  the  transformers  are 
rated  for  operation  at  4.16  kV  and  12.47  kV.  However,  EMC  believes  that  these 
transformers  can  be  rewired  as  a  grounded  wye  (YGRD)  on  both  the  primary  and 
secondary  and  reused  at  4.16  kV  and  12.47  kV  respectively.  The  winding  voltage  and 
insulator  bushing  ratings  will  not  change  and  the  phase-to-phase  clearance  is  adequate.  It 
will  be  necessary  to  rewire  these  transformers  to  match  the  Feeder  9  step-up  transformer 
voltage.  These  transformers  will  remain  after  realignment. 


4.2.2.4  Building  606  Station  Service  Transformers 

Building  606,  is  supplied  by  four  station  service  transformers;  SS-1,  SS-2,  and  two  SMlAs. 
Transformer  SS-1  is  a  300  kVA  dry  type  transformer.  Transformer  SS-2  is  a  300  kVA  pad 


moimted  transformer.  Both  SMIA  transformers  are  500  kVA  dry  type  transformers.  All 
four  transformers  are  3(t),  2400-480  V,  A-A,  and  will  remain  after  realignment.  They  will  all 
need  to  be  replaced  if  the  system  voltage  is  upgraded  to  4.16  kV,  because  they  cannot  be 
rewired. 


4.2.2.5  Load  Transformers 


From  die  56  load  supplying  transformers  mentioned  above,  1  is  a  3<t)  pad  moimted 
transformers,  51  are  connected  into  17,  3<t)  transformer  banks,  and  the  remaining  4  are  Icj) 
transformer  banks.  Table  4-1  below  shows  the  transformer  voltages,  sizes,  quantities,  and 
moxmting  type.  All  3(1)  transformers  are  connected  A-YGRD  and  1^  transformers  are 
connected  (|)-(t)  on  the  primary  with  a  center  tapped  secondary. 


Table  4-1.  Remaining  Load  Transformers 
(Permanent  Activity  Facility  list  as  of  July  25, 1995) 


Bldg. 

No. 

Bldg.  Name 

Location 

No. 

Trans. 

Banks 

Trans. 

Bank 

kVA 

No.  of 
Trans./ 
Bank 

B 

VPRI 

VSEC 

110 

POL  Monitoring 

North  Post 

1 

75 

3 

B 

Pole 

2400 

208/120 

501 

Headquarters 

Cantonment 

1 

225 

3 

B 

Pole 

2400 

208/120 

503 

Gymnasium 

Cantonment 

1 

225 

3 

B 

Pole 

2400 

208/120 

504 

Fire  Station 

Cantonment 

1 

112.5 

3 

B 

Pole 

2400 

208/120 

605 

Consol.  PW 

Cantonment 

1 

300 

3 

B 

Pole 

2400 

208/120 

606 

Central  Htg.  Plant 

Cantonment 

1 

150 

3 

3 

Pole 

2400 

480/277 

607 

Heat  Plant  Annex 

Cantonment 

615 

Roads  &  Grounds 

Cantonment 

1 

150 

3 

B 

Pole 

2400 

208/120 

617 

Cantonment 

618 

POL  Operation 

Cantonment 

1 

75 

3 

B 

Pole 

7200 

208/120 

633 

Sewage  Treat. 

Cantonment 

1 

30 

3 

B 

Pole 

2400 

208/120 

638 

Sewage  Lagoon 

Cantonment 

1 

75 

3 

3 

Pole 

2400 

480/277 

639 

Contact  Chamber 

Cantonment 

HH 

725 

State  School 

Cantonment 

1 

225 

3 

B 

Pole 

2400 

208/120 

820 

Unac.  Pers.  Hsg, 

Cantonment 

2 

37.5 

1 

B 

Pole 

2400 

240/120 

821 

Unac.  Pers.  Hsg. 

Cantonment 

1 

75 

1 

1 

Pole 

2400 

240/120 

IKESEH 

Range 

Beales 

1 

30 

3 

3 

Pole 

7200 

208/120 

1350 

Range 

Beales 

1 

75 

3 

3 

Pole 

7200 

208/120 

1352 

Range 

Beales 

1419 

Range 

Mississippi 

112.5 

3 

3 

Pole 

7200 

208/120 

30 

3 

3 

Pole 

7200 

208/120 

1600 

Range 

Texas 

1 

75 

3 

3 

Pole 

7200 

208/120 

1605 

Range 

Texas 

1 

15 

1 

1 

Pole 

7200 

240/120 

1606 

Range 

Texas 

1928 

CRTA  Complex 

Bolio  Lake 

1 

500 

1 

B 

Pad 

7200 

208/120 

1930 

CRTA  Complex  i 

Bolio  Lake 

1 

150 

3 

B 

Pole 

7200 

208/120 

2013 

NWTC  Complex 

Black  Rapids 

2019 

NWTC  Complex 

Black  Rapids 

Not  served  from  the  base  distribution  system. 

2026 

_ 

All  pad-mounted  transformers  will  need  to  be  replaced  if  the  distribution  system  voltage  is 
increased  to  4.16  kV  and  12.47  kV.  The  3(|),  pole-mounted  transformer  primaries  can  be 
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rewired  to  a  groimded  wye  configuration  and  reused.  The  l(j),  pole  mounted  transformers 
can  be  rewired  from  (t)-(|)  to  (|)-N  and  reused.  The  winding  voltage  and  insulator  bushing 
ratings  will  not  change. 


4.2.3  Feeders 

The  load  transformers  are  supplied  by  six  feeders  comprised  of  23.1  miles  of  overhead  lines 
and  3.4  miles  of  underground  lines.  Feeders  3,  4,  and  8  from  the  original  distribution 
system  are  no  longer  required  and  are  taken  completely  out  of  service.  Several  other 
feeders  are  reduced  in  overall  length.  The  electric  distribution  system  is  operated  as  an 
ungrounded  delta  at  2400  volts,  3(t).  Table  4-2  shows  the  feeder  characteristics. 


Table  4-2.  Feeder  Descriptions 


Feeder 

Length  &  Size 

Conned 

ted  kVA 

No. 

OH  (ft) 

AWG 

UG  (ft) 

AWG 

L-L 

3(t) 

1(|) 

1 

5050 

4/0 

0 

- 

2400 

225 

150 

2 

1550 

4/0 

0 

- 

2400 

562.5 

0 

3 

0 

4/0 

0 

- 

2400 

0 

0 

4 

0 

4/0 

0 

- 

2400 

0 

0 

5 

8400 

4/0 

2400 

2 

2400 

75 

0 

6 

0 

Bus 

0 

- 

2400 

0 

0 

7 

3550 

4/0 

0 

- 

2400 

705 

0 

8 

0 

4/0 

2000 

4/0 

2400 

0 

0 

9 

103,418 

2 

13,552 

2 

7200 

1017.5 

25 

Totals 

121,968 

17,952 

2585 

175 

Approximately  94%  of  the  connected  load  will  be  three-phase  after  realignment.  It  is 
assumed  that  the  single-phase  loads  will  remain  well  balanced  between  phases.  In  general, 
the  feeders  will  supply  the  same  loads  and  locations  as  previously  described,  except  the 
loads  that  have  been  eliminated; 


•  Feeder  No.  1 

•  Feeder  No.  2 

•  Feeder  No.  3 

•  Feeder  No.  4 

•  Feeder  No.  5 

•  Feeder  No.  6 

•  Feeder  No.  7 

•  Feeder  No.  8 

•  Feeder  No.  9 


Housing  in  the  main  base  area. 

Offices  and  shops  in  the  main  base  area. 

No  load 
No  load 

Old  and  middle  post  areas;  Allen  Air  Field. 
Overhead  tie. 

Sewage  plant  and  east  base  area. 

No  load 

Remote  sites;  Bolio  Lakes  and  the  Ranges. 


4.2.3.1  Overhead  Feeder  Construction 


Approximately  87%  of  the  electric  distribution  system,  by  feeder  length,  will  be  overhead 
construction  after  realignment.  The  overhead  electric  distribution  system  construction  is 
the  same  as  previously  described  in  Section  2. 

None  of  the  phase  conductors  will  have  to  be  replaced  if  the  system  voltage  is  upgraded  to 
4.16  kV  and  12.47  kV.  The  load  current  will  actually  be  decreased  at  the  higher  voltages. 
The  previous  assumption  will  be  made,  that  5%  of  the  crossarms  will  have  to  be  replaced 
and  15%  of  the  pin  insulators.  A  new  neutral  conductor  will  have  to  be  added  as  well. 


4.2.3.2  Underground  Feeder  Construction 

The  remaining  13%  of  ihe  electric  distribution  system  is  undergroxmd  construction.  The 
undergroxmd  electric  distribution  system  is  constructed  as  previously  described  in 
Section  2. 

It  is  not  necessary  to  replace  the  feeders  or  add  an  additional  wire  for  a  neutral  if  the  system 
voltage  is  upgraded  to  4.16  kV  and  12.47  kV.  The  three-phase  feeders  supply  balanced 
three-phase  loads.  No  single-phase  loads  were  supplied  by  underground  feeders. 


4.2.4  Generators 

The  five  diesel  engine  generators  located  in  Building  606  will  remain  after  realignment. 
Generators  1, 2,  and  3  are  alike  and  generators  4  and  5  are  alike.  Table  4-2  is  a  summary  of 
the  generators  characteristics. 


Table  4-3.  Characteristics  of  Engine  Generators 


Gen. 

No. 

Rated 

kVA 

PF 

Rated 

kW 

rpm 

Voltage 

Mfr. 

Ser.  No. 

Output 

Connect. 

1 

1250 

0.8 

1000 

360 

3 

2400 

Elliott  Co. 

3-S-9691 

Y 

2 

1250 

0.8 

1000 

360 

3 

2400 

Elliott  Co. 

2-S-9691 

Y 

3 

1250 

0.8 

1000 

360 

.3 

2400 

Elliott  Co. 

l-S-9691 

Y 

4 

1563 

0.8 

1250 

360 

3 

2400/4160 

EUiott  Co. 

4-S-10915 

A 

5 

1563 

0.8 

1250 

360 

3 

2400/4160 

Elliott  Co. 

7-S-10915 

A 

The  generators  are  usually  operated  as  peak  shavers  to  reduce  the  load  on  the  GVEA  main 
trai\sformer.  The  total  connected  load  on  the  reduced  system,  counting  the  load  and  station 
service  transformers  is  approximately  4160  kVA.  If  the  traditional  operating  characteristics 
of  the  base  load  are  assumed,  i.e.,  95%  power  factor  and  25%  demand  factor,  the  peak  base 
load  will  be  approximately  988  kW.  Hence,  the  main  GVEA  transformer  will  be  more  than 


adequately  sized  and  generators  4  and  5  are  each  large  enough  to  provide  stand-by  power 
to  the  reduced  base  with  one  unit  in  reserve. 

All  of  the  generators  are  6-lead  machines.  Generators  1,  %  and  3  are  connected  in  an 
ungrounded  Y  configuration,  meaning  that  the  Tl,  T2,  and  T3  leads  are  connected  to  phases 
A,  B,  and  C  respectively  and  the  T4,  T5,  and  T6  leads  are  tied  together  at  a  common  neutral 
bus  is  not  bonded  to  ground.  This  indicates  that  the  windings  are  only  rated  for  1386  V.  If 
these  generators  are  to  be  used  on  a  4160  V,  grounded  wye  system,  they  will  require  a  2.4  - 
4.16  kV,  A-YGRD  step-up  transformer. 

Generators  4  and  5,  on  the  other  hand,  are  connected  in  a  delta  configuration,  meaning  that 
the  Tl  and  T3  leads  are  tied  together,  the  T2  and  T4  leads  are  tied  together,  and  the  T3  and 
T5  leads  are  tied  together.  This  indicates  that  the  windings  are  rated  for  2400  V  and  that 
these  generators  can  be  used  on  a  4160  V,  grounded  wye  system  by  reconnecting  the  leads 
from  a  delta  configuration  to  a  groimded  wye  configuration. 

If  generators  4  and  5  alone  were  kept  for  stand-by  purposes,  and  generators  1,2  and  3  were 
laid-away,  a  considerable  savings  could  be  realized  when  upgrading  the  system  to  4160  V, 
by  not  having  to  install  a  new  transformer  at  each  of  generators  1,  2  and  3.  The  economic 
impact  of  this  decision  is  discussed  in  Section  6. 


4,2.5  Medium  Voltage  Switchgear 

The  main  switchgear  at  Building  606  will  remain  the  same  as  previously  described  after 
realignment.  The  equipment  ratings  will  not  change  and  the  fault  levels  wiU  remain 
substantially  the  same.  As  previously  described,  the  high  first  half  cycle  fault  levels  are  not 
expected  to  be  a  problem. 

It  will  not  be  necessary  to  replace  any  of  the  switchgear  if  the  system  voltage  is  upgraded  to 
4.16  kV.  The  existing  switchgear  is  rated  for  4.16  kV  and  the  bus  ampacities  will  be  more 
than  adequate,  since  the  load  current  wiU  be  reduced  to  58%  of  its  present  value  at  the 
higher  voltage.  Additionally,  the  available  fault  currents  will  decrease  with  the  increased 
voltage. 


4.2.6  Miscellaneous  Equipment 

4.2.6.1  Richardson  Step-Up  Substation  Breaker 

The  oil  circuit  breaker  at  this  location  is  an  Allis  Chalmers  Type  OX-18  (Serial  No.  305756). 
It  is  rated  for  600  A  continuous  current,  7.2  kV  and  75  kV  BIL.  It  was  manufactured  in 
December  1955.  Since  it  is  only  rated  for  7.2  kV  phase-to-phase,  it  will  have  to  be  replaced 
wilh  a  switch  rated  for  15  kV  phase-to-phase. 


4.2.6.2  Load  Break  Air  Switches 


These  sectionalizer  switches  are  relatively  new  additions  to  the  overhead  distribution 
system  and  are  A  B  Chance,  Type  D,  Catalogue  No.  CD7HE1CL.  They  are  rated  for  600  A 
continuous  current,  40  kA  momentary  current,  15  kV,  and  110  kV  BIL.  These  switches  will 
not  have  to  be  replaced  if  the  system  voltage  is  increased  to  4.16  and  12.47  kV. 


4.2.6.3  Cutout  Switches 

Each  load  transformer  is  protected  by  an  XS  style  cutout  switch.  The  rating  of  the  cutouts  is 
not  known,  however,  they  have  only  been  available  in  a  15  kV  rating  for  many  years.  In 
addition,  a  200  A  continuous  current  rating  is  commonly  used  on  overhead  distribution 
systems,  especially  in  conjunction  with  4/0  ACSR.  Therefore,  it  is  assumed  that  the  cutouts 
are  rated  at  200  A  continuous  current,  15  kV,  and  110  kV  BIL,  the  standard  rating  available 
from  most  manufacturers.  While  the  cutouts  will  not  have  to  be  replaced,  their  fuses  will 
all  have  to  be  replaced  if  the  voltage  is  upgraded  to  4.16  kV  and  12.47  kV.  The  National 
Electrical  Code  (NEC,  Table  450-3(a)(l))  requires  that  the  continuous  current  rating  of  the 
primary  protection  for  a  transformer  not  exceed  300%  of  the  rated  continuous  primary 
current  of  the  transformer.  Since  the  primary  current  of  the  transformer  will  be  reduced  to 
58%  of  its  original  value  because  of  the  voltage  increase,  all  of  the  fuses  will  be  too  large. 


4.2.6.4  Protective  Relays 

A  Protective  Device  Coordination  Study  was  recently  performed  and  the  protective  devices 
reset  to  the  recommended  values.  If  the  system  voltage  is  increased,  the  load  and  fault 
current  levels  will  all  change.  This  will  require  that  any  current  sensing  type  protective 
device  be  reset  in  order  to  maintain  coordinated  tripping  and  to  ensure  proper  protection. 
Table  4-4  below  shows  the  devices  with  current  sensitive  tripping  that  will  need  to  be  reset. 


Table  4-4.  Protective  Devices  With  Current  Sensing 


Item  No. 

Bus 

Equipment 

Quantity 

1 

Gray  Switchgear  South 

Generator  No.  1 

51V 

3 

2 

Gray  Switchgear  South 

Generator  No.  2 

51V 

3 

3 

Gray  Switchgear  South 

Generator  No.  3 

51V 

3 

4 

Gray  Switchgear  South 

Feeder  No.  1 

50/51 

3 

5 

Gray  Switchgear  South 

Feeder  No.  3 

50/51 

0 

6 

Gray  Switchgear  South 

Feeder  No.  4 

40/51 

0 

7 

Gray  Switchgear  South 

Feeder  No.  2 

50/51 

3 

8 

Gray  Switchgear  South 

Feeder  No.  5 

50/51 

3 

9 

Gray  Switchgear  South 

Station  Service  No.  1 

50/51 

3 

10 

Gray  Switchgear  South 

SMI  A  Tie 

50/51 

3 

11 

Gray  Switchgear  North 

Generator  No.  4 

51V 

3 
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Item  No. 

Bus 

Equipment 

liRgHiiiffifa 

Quantity 

12 

Gray  Switchgear  North 

Generator  No.  5 

51V 

3 

13 

Orange  Switchgear 

GVEA  Transformer 

50/51 

3 

14 

Orcinge  Switchgear 

GVEA  Transformer 

46 

1 

15 

Orange  Switchgear 

Feeder  No.  7 

50/51 

3 

16 

Orange  Switchgear 

Feeder  No.  8 

50/51 

0 

17 

Orange  Switchgear 

Feeder  No.  9 

50/51 

3 

18 

Orange  Switchgear 

Overhead  Tie 

50/51 

3 

19 

Orange  Switchgear 

Station  Service  No.  2 

50/51 

3 

Total 

46 

The  quantity  to  be  reset  is  slightly  less  than  described  in  Section  2  for  the  existing  system, 
because  three  feeders  are  assumed  to  be  out  of  service  due  to  the  reduced  facility.  It  is 
believed  that  the  CTs  will  not  need  to  be  replaced  with  smaller  ratio  CTs.  The  range  of  tap 
settings  available  on  the  protective  relays  will  allow  them  to  be  reset  to  the  new  current 
values. 

With  the  system  configuration  changed  to  a  grounded  wye,  and  the  Building  606  and 
Richardson  substation  step-up  transformers  rewired  to  grounded  wye  configurations  on 
both  the  primary  and  secondary,  the  7.2  kV  system  will  have  groimd  fault  protection, 
which  it  presently  does  not  have. 


4.2.6.5  Reclosers  and  Sectionalizers 

There  are  no  reclosers  or  sectionalizers  presently  installed  on  the  electrical  distribution 
system.  One  of  the  many  advantages  of  a  groimded  system  is  that  the  use  of  reclosers  will 
be  possible.  Reclosers  would  reduce  outage  times  and  lineman  callouts. 


4.2.6.6  Capacitors  and  Reactors 

There  are  no  capacitors  or  reactors  presently  installed  on  the  electrical  distribution  system. 
The  power  factor  (PF)  and  load  factor  (LF)  are  consistently  high  on  the  distribution  system, 
eliminating  the  need  for  voltage  and  VAR  corrective  devices. 
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5.  REDUCED  SYSTEM  COMPUTER  MODELS  AND  ANALYSIS 

(POST  2001) 

5.1  GENERAL 

The  reduced  electrical  distribution  system  was  modeled  in  the  Distribution  Analysis  for 
Power  Planning  and  Reporting  (DAPPER)  Program,  V4.5,  Rev  1.08,  as  licensed  to  E  M  C 
Engineers,  Inc.  by  SKM  Systems  Analysis,  Inc.  of  Manhattan  Beach,  CA.  The  DAPPER 
Program  is  capable  of  modeling  multi-level  voltage  power  systems  of  any  configuration, 
including  radial  design,  loop  design,  or  any  combination  of  radial  and  loop  design.  The 
DAPPER  Program  can  perform  load  flow,  voltage  drop,  motor  starting  and  short  circuit 

studies. 

For  the  purpose  of  this  study,  Ihe  reduced  electrical  distribution  system  was  modeled  and 
load  flow  analyses  were  performed  for  two  cases;  the  reduced  system  operated  at  2400  V, 
and  the  reduced  system  operated  at  4160  V.  The  total  system  losses  for  each  case  were 
determined  and  compared  to  find  the  difference.  The  difference  represents  the  reduction  in 
losses  attainable  by  operating  the  system  at  the  higher  voltage.  TTie  loss  reduction  can  be 
easily  converted  to  energy  saved  by  multiplying  by  the  average  hours  in  service  during  the 
year. 

Once  the  energy  savings  were  known  for  the  first  year,  the  economic  model  was  used  to 
determine  the  savings-to-investment  ratio  (SIR)  of  operating  the  system  at  the  higher 
voltage.  The  present  worth  of  the  energy  savings  was  determined  over  a  twenty  year  life. 
The  construction  costs  required  to  modify  the  system  for  operation  at  the  higher  voltage 
were  determined  using  the  MCACES  Program  with  the  1994  Fairbanks  Database.  The 
present  worth  of  the  energy  savings  was  then  divided  by  the  construction  costs,  and  the 
result  was  compared  to  the  Corps  of  Engineers  (COE)  acceptable  limits  to  determine  the 
feasibility  of  the  project. 

The  electrical  distribution  system  model  and  the  economic  model  are  described  below  in 
greater  detail. 

5.2  ELECTRICAL  DISTRIBUTION  SYSTEM  MODEL 

Before  the  electrical  distribution  system  could  be  modeled  accurately,  several  factors  had  to 
be  determined.  These  are  detailed  in  the  following  sections. 


5.2.1  Estimated  Loads 


In  order  to  estimate  the  system  load  accurately  to  model  the  reduced  system,  the  data  used 
in  the  existing  system  model  from  Section  3  was  modified  as  follows: 


•  Transformers  for  buildings  to  be  laid-away  were  taken  out  of  service. 

•  Feeders  with  no  building  loads  remaining  were  taken  out  of  service. 

•  Estimated  demand  for  each  feeder  still  in  service  in  the  reduced  system  model 
was  assumed  to  be  the  same  as  in  the  existing  system  model. 

•  Power  Factor  for  each  feeder  still  in  service  in  the  reduced  system  model  was 
assumed  to  be  the  same  as  in  the  existing  system  model. 


The  data  used  in  the  reduced  system  model  in  was  developed  from  the  lumped  load 
calculations  used  for  the  existing  system  model.  Table  5-1  below  shows  the  feeder  loads 
used  in  the  reduced  system  computer  model.  The  data  sheets  are  provided  in  Appendix  D. 


Table  5-1.  Feeder  Load  for  Reduced  Systems 


Feeder  No. 

Load  (A) 

1 

40 

2 

55 

3 

0 

4 

5 

2 

6 

Overhead  Tie  Bus 

7 

49 

8 

0 

9 

21 

Total 

167 

Spreadsheets  were  created  to  calculate  the  estimated  lumped  load  at  each  bus  for  each 
feeder,  provided  in  Appendix  E  as  the  Lumped  Load  Calculation  Post  2001  Study.  The 
estimated  load  at  each  bus  was  calculated  by  multiplying  the  3  Phase  Equivalent  kVA  by 
the  estimated  demand  on  the  feeder.  The  estimated  demand  on  each  feeder  was  left  the 
same  as  used  in  the  existing  system  model.  The  estimated  lumped  load  is  simply  the  total 
of  all  the  transformers  at  a  particular  bus  modeled  as  a  "lump  sum." 

Lumping  the  loads  at  each  bus  represents  a  valid  model  for  determining  the  system  losses, 
since  the  voltage  on  the  primary  distribution  system  is  the  only  factor  that  will  be  altered  to 
reduce  the  system  losses.  The  load  transformer  losses  will  be  the  same  connected  at  4.16 
kV,  grounded  wye  as  they  are  connected  at  2.4  kV,  delta.  The  secondary  voltage  on  each 
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load  transformer  will  not  change,  so  the  losses  will  remain  the  same.  Consequently,  it  is  not 
necessary  to  model  d\e  load  transformers  and  the  secondary  loads  in  detail.  Additionally, 
the  feeder  loads  are  based  on  measured  data  from  plant  records. 


5.2.2  Load  Factor 

The  load  factor  that  must  be  considered  in  order  to  make  the  computer  model  more 
reahstic,  and  that  is  the  load  factor.  The  initial  loading  of  the  distribution  system  was 
developed  from  the  yearly  peak.  The  system  does  not  operate  at  the  yearly  peak  all  the 
time,  however.  The  load  factor  times  the  yearly  peak  represents  the  average  yearly  loadmg 
of  the  system.  The  load  factor  for  the  Fort  Greely  electrical  distribution  system  was 
determined  by  multiplying  the  daily  peak  for  each  month  times  24  (hours)  and  dividing  the 
product  by  the  sum  of  the  hourly  kW  readings  from  the  plant  totalizer  meter.  The  results 
for  the  twelve  months  were  averaged  to  determine  the  yearly  load  factor,  which  is 
approximately  80%.  The  assumption  was  made  that  the  yearly  load  factor  will  remam  the 
same  after  realigiunent  has  reduced  the  base.  Load  factor  calculations  are  provided  in 
Appendices  D  and  K  (Estimated  Energy  Savings). 


5.3  CASE  STUDIES 

Once  the  correct  lumped  loads  were  entered  into  the  DAPPER  Program  and  verified  for 
each  feeder,  two  load  flow  studies  were  performed  to  determine  the  system  losses  for  each. 


5.3.1  Case  3 

Case  3  simulated  the  reduced  system  operating  at  2.4  kV  with  transformers  connected  in 
delta  where  applicable.  The  loads  were  modeled  for  the  Post  2001  scenario  as  described 
above.  One  standby  generator  is  running  at  1000  kW  and  the  remainder  of  the  load  is 
supplied  through  the  GVEA  transformer.  The  lumped  loads  are  modeled  as  constant 
impedance  loads.  This  case  represents  the  baseline  for  the  reduced  system. 

Appendix  H  provides  the  results  of  the  load  flow  study.  The  system  losses  are  shown  to  be 
13.6  kW  and  13.9  kVAR. 


5.3.2  Case  4 

Case  4  simulated  the  reduced  system  operating  at  4.16  kV  with  transformers  connected  in 
grounded  wye  where  applicable.  The  loads  were  modeled  for  the  Post  2001  scenario  as 
described  above.  One  standby  generator  is  running  at  1000  kW  and  the  remainder  of  the 
load  is  supplied  through  the  GVEA  transformer.  An  additional  transformer  has  been 
added  in  tiiis  case  to  simulate  the  losses  associated  with  stepping  up  the  voltage  at 
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generators  1,  2,  or  3  from  2.4  kV  to  4.16  kV.  The  lumped  loads  were  modeled  as  constant 
impedance  loads.  This  case  represents  the  reduced  loss  case  for  the  reduced  system. 

The  results  of  the  load  flow  study  are  provided  in  Appendix  I.  The  system  losses  are  shown 
to  be  11.2  kW  and  44.1  kVAR. 

5.4  CONSTRUCTION  COST  ESTIMATE 

The  construction  cost  estimates  were  developed  based  upon  the  repair,  reconnection, 
replacement  or  addition  of  the  distribution  equipment  as  specified  below.  MCACES  was 
used  to  develop  the  cost  estimate  with  the  1994  Fairbanks  database  of  material,  labor  and 
equipment  costs.  When  cost  information  was  not  available  in  the  MCACES  database, 
vendor  quotes  or  the  1995  Means  Electrical  Cost  Data  were  used  with  a  20%  location  factor 
added  to  account  for  the  extra  shipping  expenses.  Additionally,  the  following  adders  were 
applied  to  the  construction  cost  estimate  to  obtain  the  final  cost: 

•  15%  for  contractor's  overhead. 

•  10%  for  contractor's  profit. 

•  3%  for  contractor's  bond. 

•  20%  for  contingency. 

•  4%  for  price  escalation. 

The  total  construction  cost  for  converting  the  electrical  distribution  system  from  2400  V  to 
4160  V  is  $714,073. 

Detailed  construction  cost  estimates  are  provided  in  Appendix  J.  The  equipment  described 
below  was  included  or  excluded  from  the  cost  estimates. 


5.4.1  Transformers 

The  modifications  required  to  the  distribution  system  transformers  in  order  to  operate  the 
system  at  4.16  kV  are  described  below. 


5.4.1.1  Main  Transformer  (GVEA) 

The  main  transformer  is  3<j),  2500/3125  kVA,  OA/FA,  24.9/14.4  -  2.4  kV  transformer  is 
connected  YGRD-A  and  is  owned  and  maintained  by  GVEA.  It  will  be  necessary  to  replace 
this  transformer  with  a  34),  4000  kVA,  OA,  24.9/14.4  -  4.16/2.4  kV  transformer,  connected 
YGRD-YGRD. 

The  size  of  this  transformer  could  be  reduced  to  2000  kVA  due  to  the  reduced  load.  It  was 
assumed,  however,  that  the  facilities  that  are  laid-away  could  be  reactivated  in  an 


emergency,  and  capacity  will  need  to  be  available.  It  is  also  assumed  for  the  purpose  of  this 
study  that  this  transformer  will  be  replaced  by  GVEA  and  the  cost  of  replacement  will  be 
amortized  over  the  life  of  the  transformer,  those  costs  are  generally  incorporated  into  a  new 
rate  structure.  Compared  to  the  other  modifications  that  will  be  necessary,  this  cost 
increase  represents  an  insignificant  investment  on  the  part  of  Fort  Greely.  No  costs  have 
been  included  in  the  study  for  replacement  of  this  transformer. 

5.4.1.2  Feeder  9  Step-Up  Substation  Transformer 

The  Feeder  9  transformer  will  be  required  in  the  reduced  system.  It  consists  of  three  Icj),  500 
kVA,  OA,  2.4/4.16  -7.2/12.47  kV  transformers  with  top  mounted  primary  and  secondary 
bushings,  which  are  presently  connected  in  a  A-A  configuration.  They  can  be  reconnected 
in  a  YGRD-YGRD  configuration  at  minimal  expense. 


5.4.1.3  Richardson  Step-Up  Substation  Transformer 

The  Richardson  transformer  will  be  required  in  the  reduced  system.  It  consists  of  three  1<1), 
200  kVA,  OA,  lA-7.2  kV  transformers  with  top  mounted  primary  and  secondary  bushings, 
which  are  presently  connected  in  a  A-A  configuration.  They  can  be  reconnected  in  a  YGRD- 
YGRD  configuration  at  minimal  expense. 

5.4.1.4  Building  606  Station  Service  Transformers 


All  four  station  service  transformers  will  be  required  in  the  reduced  system,  but  will  need 
to  be  replaced.  They  can  all  be  replaced  as  3<t)  dry  type  transformers  at  their  original  kVA 
ratings  (2-  300  kVA  2-  500  kVA)  with  primary  windings  of  4.16/2.4  kV  connected  YGRD, 
and  secondary  windings  of  480/277  V  connected  YGRD. 


5.4.1.5  Load  Transformers 

All  51  pole  type  load  transformers  are  suitable  for  operation  at  4.16  kV.  The  3<t)  pole  type 
load  transformers  are  connected  in  A  on  the  primary.  They  can  be  reconnected  as  YGRD  at 
minimal  expense.  The  secondaries  will  not  require  modifications. 

Four  1(1)  pole  type  transformers  are  connected  phase-to-phase  on  the  primary.  They  can  be 
reconnected  as  phase-to-neutral  at  minimal  expense.  The  secondaries  will  not  require 
modifications. 

One  pad-mounted  transformer  will  need  to  be  replaced  on  the  3<t),  500  kVA  unit  at  Bolio 
Lakes. 
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5.4.2  Overhead  Feeders 


The  modifications  required  to  the  overhead  distribution  system  feeders  and  structures  in 
order  to  operate  the  system  at  4.16  kV  are  described  below. 


5.4.2.1  Poles 

No  costs  have  been  included  in  the  construction  cost  estimate  for  replacement  of  poles  as  a 
result  of  upgrading  the  system  voltage  to  4.16  kV.  The  existing  poles  are  in  good  condition. 


5.4.2.2  Sagging 

No  costs  have  been  included  in  the  construction  cost  estimate  for  re-sagging  the  existing 
conductors  as  a  result  of  upgrading  the  system  voltage  to  4.16  kV.  Since  the  higher 
operating  voltage  will  actually  reduce  the  load  current  on  the  feeders,  the  normal  operating 
sag  will  be  reduced.  There  are  some  isolated  spots  where  adequate  clearance  does  not 
presently  exist  over  roadways.  These  should  be  addressed  with  normal  maintenance  funds. 


5.4.2.3  Crossarms 


The  existing  crossarms  are  8  ft  in  length  as  a  minimum  and  provide  adequate  clearance  for 
4.16  kV  operations.  It  is  estimated  that  5%  (49)  of  the  system  crossarms  need  to  be  replaced 
at  this  time.  The  crossarm  replacement  is  necessitated  by  normal  rot  experienced  in  the 
Alaska  environment  and  not  by  the  voltage  upgrade.  Since  the  cost  is  negligible,  it  has 
been  included  in  the  construction  cost  estimate. 


5.4.2.4  Insulators 

It  is  estimated  that  approximately  15%  (440)  of  the  system  insulators  are  the  old,  2400  V 
rated,  glass  insulators.  All  of  these  insulators  should  be  replaced  with  15  kV  rated 
insulators.  The  cost  for  upgrading  the  system  voltage  has  been  included  in  the  construction 
cost  estimate. 


5.4.2.5  Conductors 

No  costs  have  been  included  in  the  construction  cost  estimate  for  replacement  of  existing 
phase  conductors.  A  new  4/0  AWG,  ACSR  neutral  conductor  and  one  new  insulator  per 
pole  will  need  to  be  added  to  the  overhead  distribution  system.  The  neutral  will  need  to  be 
grounded  at  4  poles  per  mile,  minimum.  The  cost  of  the  new  neutral,  insulator,  and 
grounds  has  been  included  in  the  construction  cost  estimate. 
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5.4.2.6  Guys 


With  the  addition  of  the  new  neutral  conductor,  an  additional  guy  wire  may  be  necessary  at 
dead-end  and  comer  structures.  The  cost  of  this  work  is  covered  xmder  the  contingency. 


5.4.3  Underground  Feeders 

No  costs  have  been  included  in  the  construction  cost  estimate  for  modifications  to  any  of 
the  undergroimd  distribution  feeders. 


5.4.4  Generators 

Generators  1,  2,  and  3  will  each  require  a  3<t),  1500  kVA,  2400-4160/2400  V,  A-YGRD  step-up 
transformer  in  order  to  connect  to  the  new  grounded,  higher  voltage  distribution  system. 

Generators.  4  and  5  can  be  recormected  in  a  groimded  wye  configuration  at  their  output 
terminals  at  minimal  expense. 

The  costs  of  these  modifications  have  been  included  in  the  construction  cost  estimate  for 
upgrading  the  system  voltage.  Additional  cost  savings  could  be  realized  by  laying-away 
generators  1, 2  and  3. 


5.4.5  Medium  Voltage  Switchgear 

No  costs  have  been  included  in  ihe  construction  cost  estimate  for  modifications  to  the 
existing  medium  voltage  switchgear. 


5.4.6  Miscellaneous  Equipment 

The  modifications  required  to  the  miscellaneous  system  equipment  in  order  to  operate  the 
system  at  4.16  kV  are  described  below. 


5.4.6.1  Richardson  Step-Up  Substation  Breaker 

This  breaker  will  need  to  be  replaced  with  a  new  oil  circuit  breaker  rated  for  operation  at 
15  kV.  The  cost  of  this  new  breaker  has  been  included  in  the  construction  cost  estimate  for 
upgrading  the  system  voltage. 


5-7 


5.4.6.2  Load  Break  Air  Switches 


No  costs  have  been  included  in  <he  construction  cost  estimate  for  modifications  to  the 
existing  load  break  air  switches. 


5.4.6.3  Cutout  Switches 

No  costs  have  been  included  in  the  construction  cost  estimate  for  modifications  to  the 
existing  cutout  switches.  Modifications  required  to  fuse  sizes  will  be  covered  under  the 
contingency. 


5.4.6.4  Protective  Relays 

A  new  Protective  Device  Coordination  Study  will  be  necessary  and  the  existing  relays  will 
need  to  be  reset.  No  costs  have  been  included  in  the  construction  cost  estimate  specifically 
for  these  modifications.  The  cost  of  these  modifications  will  be  covered  under  the 
contingency. 


5.4.6. 5  Reclosers  and  Sectionalizers 


No  costs  have  been  included  in  the  construction  cost  estimate  for  modifications  to  reclosers 
or  sectionalizers. 


5.4.6.6  Capacitors  and  Reactors 

No  costs  have  been  included  in  the  construction  cost  estimate  for  modifications  to 
capacitors  or  reactors. 

The  total  construction  cost  for  converting  the  electrical  distribution  system  from  2400  V  to 
4160  V  is  $714,073. 


5.5  ECONOMIC  MODEL 


The  economic  model  used  to  calculate  the  Saving-To-Investment  Ratio  (SIR)  was  taken  from 
the  standard  COE  Life  Cycle  Cost  Analysis  (LCCA)  Summary  sheet  developed  for  the 
Energy  Conservation  Investment  Program  (ECIP).  The  energy  costs  used  are  defined 
below,  and  the  construction  cost  estimates  were  described  above. 
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5.5.1  Energy  Costs 


The  energy  costs  used  to  calculate  the  energy  savings  were  taken  from  the  "Energy  Usage 
and  Cost  Provided  to  Ft.  Greely  by  GVEA"  table  (GVEA  table)  in  Appendix  K.  The  table 
was  developed  from  GVEA's  monthly  billings  to  Fort  Greely  for  the  year  beginning  on 
September  1,  1993  and  ending  on  August  31,  1994.  The  statements  are  provided  m 
Appendix  K. 

Fort  Greely's  energy  costs  are  based  on  GVEA's  GS-2  Rate  Schedule,  GVEA's  wheeling 
charges,  and  the  cost  of  generating  electricity  at  Fort  Wainwright.  Rate  schedules  and 
calculations  are  provided  to  justify  the  numbers  used  in  this  study. 

The  average  yearly  energy  cost  for  the  purpose  of  this  study  was  calculated  as  shown  in 
Note  14  of  the  GVEA  table.  Approximately  85%  of  the  power  used  by  Fort  Greely  was 
generated  at  Fort  Wainwright  and  wheeled  to  Fort  Greely.  The  remaining  15 /o  was 
purchased  directly  from  GVEA.  The  average  yearly  energy  cost  was  calculated  by  adding 
the  two  energy  costs,  each  weighted  by  their  respective  percentages  listed  above. 

The  cost  of  power  generated  at  Fort  Wainwright  and  wheeled  to  Fort  Greely  was 
determined  by  multiplying  the  cost  of  generation  at  Fort  Wainwright  ($0.06/kWh)  by  the 
energy  wheeled  to  Fort  Greely  (13,814,340  kWh)  and  adding  to  it  the  wheeling  charge 
(17.64%  of  the  GS-2  Rate  Schedule)  times  the  energy  wheeled  to  Fort  Greely.  The  cost  of 
GVEA  power  was  determined  by  taking  the  total  charges  from  GVEA  ($528,806), 
subtracting  their  wheeling  charges  ($185,347),  and  dividing  the  difference  by  the  total 
energy  purchased  from  GVEA  (2,503,020  kWh).  This  incorporates  the  demand  charges  mto 
the  energy  charges  over  the  entire  year  for  convenience. 

Based  upon  the  calculations  above,  the  average  yearly  energy  cost  for  Fort  Greely  is  $0.0832 
per  kWh. 


5.5.2  F.rnnomic  Life  and  Discount  Factor 

The  recommended  economic  life  chosen  for  this  project  was  20  years  based  on  Type  8, 
Electrical  Energy  Systems,  on  the  Energy  Conservation  Project  Types  sheet  in  Appendix  K. 

The  discount  factor  chosen  was  14.47  from  the  "Industrial  (Elec)"  column  and  "N=20"  row 
of  Table  Ba-4,  the  "FEMP  UPV*  Discount  Factors  adjusted  for  fuel  price  escalation,  by  end- 
use  and  fuel  type"  table  in  Appendix  K.  This  table  is  for  Census  Region  4  which  includes 
Alaska,  and  the  DOE  Discoimt  Rate  used  was  4.1  percent  as  stated  on  the  table. 


5.5.3  Estimated  Energy  Savings 

The  estimated  energy  savings  were  calculated  by  subtracting  the  average  line  losses 
determined  in  the  Case  4  Load  Flow  Analysis  from  the  average  line  losses  determined  in 
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the  Case  3  Load  Flow  Analysis.  In  order  to  convert  the  peak  power  (kW)  losses  on  the 
system  to  average  annual  energy  (kWh)  losses,  the  peak  system  losses  were  multiplied  by 
the  system  load  factor  and  the  number  of  hours  per  year. 

The  average  annual  energy  saved  per  year  by  converting  the  electrical  distribution  system 
from  2400  V  to  4160  V  is  16,727  kWh.  Refer  to  the  "Estimated  Energy  Savings"  sheets  in 
Appendix  K. 


5.5.4  LCCA 

The  standard  COE  LCCA  was  prepared  using  the  numbers  defined  above.  An  additional 
5.5%  for  supervision  and  inspection  overhead  (SIOH)  and  6.0%  for  design  costs  were  added 
to  the  total  construction  costs  in  the  LCCA.  This  final  sum  represents  the  total  investment 
required  to  upgrade  the  electrical  distribution  system  from  a  2400  V,  tmgroimded  delta  to  a 
4160  V  grounded  wye.  The  total  investment  is  $796,191. 

The  energy  savings  in  dollars  per  year  is  $1,392.  This  number  is  calculated  by  multiplying 
the  average  annual  energy  saved  per  year  at  the  base  by  the  average  yearly  energy  cost. 
The  number  is  multiplied  by  the  uniform  present  value  (UPV)  discount  factor,  which 
represents  the  total  energy  savings  in  dollars  over  the  twenty  year  life  of  the  project, 
reflected  into  the  first  year.  This  number  calculates  to  $20,138. 

A  summary  of  the  LCCA  is  shown  in  Table  5-2  below. 


Table  5-2.  LCCA  Results 


Description 

Reduced  System 

Annual  Energy  Savings  (kWh) 

16,727 

Annual  Cost  Savings  ($) 

1,392 

Investment  Cost  ($) 

796,191 

Simple  Payback  (yrs) 

572.1 

SIR 

0.03 

There  are  no  discernible  non-energy  savings  in  this  project.  The  age  and  voltage  (2400  V)  of 
most  of  the  existing  equipment  that  will  be  replaced  renders  the  salvage  value  negligible. 
Likewise,  there  is  no  public  utility  rebate  for  the  improvements  imder  consideration  in  this 
report. 

The  a  SIR  for  this  project  is  0.03.  Since  this  value  is  less  than  1.25,  the  project  does  not 
qualify  for  implementation  under  the  ECIP  Program. 


6.  CONCLUSIONS  AND  RECOMMENDATIONS 


6.1  LCCA  SUMMARY 

To  qualify  for  government  funcing,  ECOs  must  have  a  discounted  Savings-to-Investment 
Ratio  (SIR)  greater  than  1.25  and  a  simple  payback  less  than  10  years.  A  project  with  an 
investment  cost  greater  than  $300,000  will  qualify  for  ECIP  funding.  Projects  with 
investment  costs  less  than  $300,000  will  qualify  for  the  Federal  Energy  Management 
Program  (FEMP).  Table  6-1  below  summarizes  the  results  of  the  LCCA. 


Table  6-1.  LCCA  Results 


Upgrade  Electrical  Distribution  System 

Description 

Existing  System 

Reduced  System 

Annual  Energy  Savings  (kWh) 

222,330 

16,727 

Annual  Cost  Savings  ($) 

18,498 

1,392 

Investment  Cost  ($) 

1,108,832 

796,191 

59.9 

572.1 

SIR 

0.24 

0.03 

6.2  CONCLUSIONS 

The  conclusions  discussed  below  are  based  on  the  results  of  the  LCCAs  performed  in  this 
study.  Otiier  relevant  factors  are  also  discussed,  however,  which  should  be  considered 
before  making  a  final  decision. 


6.2.1  Existing  System  (1995  to  1997) 

With  an  SIR  of  0.24,  upgrading  the  existing  electric  distribution  system  from  2400  V  to 
4160  V  is  clearly  unfeasible  based  upon  energy  savings  alone.  The  high  construction  cost  to 
implement  the  voltage  upgrade  and  the  low  cost  of  power  at  Fort  Greefy  both  contribute  to 
the  inability  to  justify  the  conversion. 

Working  backwards  from  the  results  above,  the  average  yearly  cost  of  electricity  would 
have  to  be  at  least  $0.43  per  kWh  at  the  present  construction  cost,  or  the  construction  cost 
would  have  to  be  less  than  $193,000  at  the  present  average  yearly  cost  of  electricity,  in  order 
to  achieve  an  SIR  of  1.25  or  higher.  It  is  EMC's  opinion  that  neither  of  those  numbers  will 
ever  be  possible. 


While  upgrading  the  system  voltage  from  2400  V  to  4160  V  will  not  reduce  the  system 
losses  enough  to  justify  the  construction  costs,  the  conversion  from  an  ungrounded  system 
to  a  grounded  system  will  dramatically  enhance  the  safety  and  reliability  of  the  overhead 
distribution  system.  With  the  ungrounded  system  presently  in  place,  it  is  unlikely  that  a 
ground  fault  on  a  feeder  will  trip  the  feeders  protective  relay  at  Building  606  and  take  the 
feeder  out  of  service  until  the  fault  can  be  removed.  Approximately  85%  of  the  faults  that 
occur  on  an  overhead  distribution  system  are  single-line-to-groimd  faults,  simply  referred 
to  as  groimd  faults. 

Groimd  faults  can  be  caused  by  tree  hmbs  dropping  onto  the  lines  under  the  weight  of  a 
snowfall,  or  an  automobile  skidding  into  a  pole  and  knocking  it  to  the  groxmd.  Ilie  tree 
limb  will  lay  across  the  lines  or  the  lines  will  lay  on  the  ground  for  an  indefinite  period  of 
time.  Eventually,  someone  reports  the  incident  before  the  circuit  is  cleared  by  a  lineman 
who  must  manually  open  the  feeder  breaker.  In  populated  areas,  not  only  will  many 
people  be  without  electricity  while  the  line  is  down,  but  a  line  laying  on  the  groimd  is 
extremely  dangerous  to  anyone  who  comes  into  contact  with  it.  In  impopulated  areas,  it 
could  take  several  hours  to  find  file  downed  fine. 

In  addition,  the  groxmd  fault  acts  as  the  system  ground  point.  The  ground  fault  current  that 
flows  fiirough  the  line  is  the  capacitive  charging  current  of  the  system,  generally  only  a  few 
amps.  If  the  groimd  fault  is  intermittent  or  allowed  to  continue,  the  entire  system  could  be 
subjected  to  severe  overvoltages  which  can  be  as  high  as  six  or  eight  times  the  phase 
voltage.  The  overvoltages  are  a  result  of  the  repetitive  charging  of  the  system  capacitance 
or  the  resonance  between  the  system  capacitance  and  inductance.  These  overvoltages  can 
puncture  insulation  and  result  in  additional  ground  faults.  Once  the  second  ground  fault 
occurs,  a  line-to-hne  fault  occurs,  usually  arcing,  with  a  current  magnitude  large  enough  to 
damage  equipment.  But  this  stiU  may  not  be  large  enough  to  trip  the  overcurrent  protective 
devices.  Ungrounded  systems  are  not  standard  practice  for  modem  overhead  distribution 
systems. 

One  final  note,  the  protective  relays  on  Feeder  9  will  never  see  a  ground  fault  on  the  7200  V 
portion  of  the  feeder  because  of  the  A-A  step-up  transformers  at  Building  606  and  the 
Richardson  Substation.  Because  of  the  remote  location  of  this  feeder,  a  line  could  be  down 
and  unmanned  facilities  without  power  for  a  long  period  of  time  before  the  outage  is 
recognized. 


6.2.2  Reduced  System  (Post  2001) 

With  an  SIR  of  0.03,  upgrading  the  reduced  electric  distribution  system  from  2400  V  to 
4160  V  is  unjustified  based  upon  energy  savings  alone.  As  with  the  existing  system,  the 
high  construction  cost  to  implement  fixe  voltage  upgrade  and  the  low  cost  of  power  at  Fort 
Greely  both  contribute  to  the  inability  to  justify  the  conversion.  Even  with  generators  1,  2, 
and  3  laid  away  the  SIR  is  not  significantly  improved. 


It's  not  surprising  that  the  reduced  system  looks  even  worse  than  the  existing  system 
because  approximately  80%  of  the  load  has  been  eliminated.  The  system  losses  are  equal  to 
PR  where  I  is  the  line  or  feeder  load  (current)  and  R  is  the  line  resistance  in  ohms.  The 
system  losses  are  much  more  dependent  upon  the  line  current  because  of  its  squared 
characteristic  than  the  line  resistance  which  is  linearly  proportional.  Consequently,  even 
though  only  25%  of  the  lines  have  been  eliminated,  the  80%  reduction  in  load  current  has 
the  predominant  impact  on  system  losses. 

The  average  yearly  cost  of  electricity  would  have  to  be  greater  and  the  construction  cost 
lower  than  those  defined  above  for  the  existing  system.  It  is  EMC's  opinion  that  it  will  be 
almost  impossible  to  justify  upgrading  the  reduced  system  to  4160  V  based  upon  energy 
savings  alone.  However,  a  case  can  be  made  for  upgrading  the  system  voltage  based  upon 
safety  and  reliability  as  described  for  the  existing  system  above.  Everything  stated  above 
with  regard  to  safety  and  reliability  for  the  existing  system  is  also  true  for  the  reduced 
system. 


6.3  RECOMMENDATIONS 

EMC  recommends  that  the  Fort  Greely  electrical  distribution  system  not  be  upgraded  from 
an  xmgroimded  2400  V  system  to  a  grotmded  4160  V  system  at  this  time.  EMC  further 
believes  that  it  will  always  be  difficult  to  justify  this  project  based  upon  energy  savings  and 
economic  considerations.  With  the  continuing  consolidation  of  electric  utilities  and  open 
transmission  access  imminent,  expectations  are  that  electric  rates  wiU  decrease  over  the 
long  term.  On  the  other  hand,  construction  and  equipment  costs  are  expected  to  continue 
increasing  at  3-5%  a  year  for  the  near  term,  at  least.  None  of  this  bodes  well  for  the 
economic  feasibility  of  this  project  in  the  future. 

An  upgrade  to  the  electrical  distribution  system  to  a  grounded,  4160  V  system  is  justifiable 
on  the  basis  of  safety  and  reliability.  An  ungrounded  distribution  system  is  inappropriate 
at  this  site.  At  the  very  least,  grotmd  fault  detection  should  be  implemented  as  determined 
is  previous  studies. 
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REPLY  TO 
ATTENTION  OF: 


DEPARTMENT  OF  THE  ARMY 

U.S.  ARMY  ENGINEER  DISTRICT,  ALASKA 
P.O.BOX  898 

ANCHORAGE,  ALASKA  99506-0898 


Contract  Support  Group 

SUBJECT:  Contract  No.  DACA01-94-D-(X)33,  Indefinite  Delivery  Architect-Engineer  Contract 
for  Energy  Engineering  Analysis  Program  (EEAP),  North,  West,  and  Midwest  Regions 


Mr.  Dennis  Jones 
EMC  Engineers 

2750  South  Wadsworth  Boulevard 
Suite  C-200 

Denver,  Colorado  80227-3400 
Dear  Mr.  Jones: 

The  following  documents  are  enclosed  for  your  use  to  prepare  a  fee  proposal  for  the  work  in 
item  a: 


a.  A  Scope  of  Work  for  a  modification  to  Delivery  Order  No.  0003  entitled,  "Limited 
Energy  Study  (Power  Distribution),  Fort  Greely,  Alaska,”  is  as  follows:  Add  the  energy  efficiency 
sutdy  for  steam,  water,  and  sanitary  sewer  for  the  buildings  (see  active  building  list)  that  are  to 
remain  in  active  status. 

b.  Fee  proposal  forms. 

Please  furnish  a  fee  proposal  (forms  enclosed)  for  this  work  by  August  24.  1995,  to  the 
attention  of  my  Contract  Support  Group.  Hourly  labor  rates  and  overhead  rates  are  established  in 

the  basic  contract. 

Please  contact  Mr.  Randy  Jacobs,  Negotiator,  at  907/753-5639  if  you  have  any  questions. 

Sincerely, 


^ 

Trillis  B.  Enders 
Alternate  Contracting 
Officer's  Representative 
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1.0  BRIEF  DESCRIPTION  OF  WORK:  The  Architect-Engineer  (A/E)  shall: 


1.1.  Perform  a  limited  site  survey  of  specific  buildings  or  areas  to  collect  all  data  required 
to  evaluate  the  specific  ECOs  included  in  this  study, 

1.2.  Provide  project  documentation  for  recommended  ECOs  as  detailed  herein. 

1.3.  Prq)are  a  comprehensive  report  to  document  all  work  performed,  the  results  and  all 
recommendations. 


2.0  GENERAL: 

2.1.  This  study  is  limited  to  the  evaluation  of  the  specific  buildings,  systems,  or  ECOs  listed 
in  the  DETAILED  SCOPES  OF  WORK,  Annexes  A  and  D. 

2.2.  The  information  and  analysis  outlined  herein  are  considered  to  be  minimum 
requirements  for  adequate  performance  of  this  study, 

2.3.  For  the  buildings,  systems  or  ECOs  listed  in  Annex  A,  all  methods  of  energy 
conservation  which  are  reasonable  and  practical  shall  be  considered,  including  improvemrats  of 
op^tional  methods  and  procedures  as  well  as  the  physical  facilities.  All  energy  conservation 
opportunities  which  produce  energy  or  dollar  savings  shall  be  documented  in  this  rqx)rt.  Any 
energy  conservation  opportunity  considered  infeasible  shall  also  be  documented  in  the  report  vwth 
reasons  for  elimination. 

2.4.  The  study  shall  consider  the  use  of  all  energy  sources  applicable  to  each  building, 
system,  or  ECO. 

2.5.  The  "Energy  Conservation  Investment  Program  (ECIP)  Guidance",  establishes  criteria 
for  ECIP  projects  and  shall  be  used  for  performing  ti}e  ecomonic  analyses  of  all  ECOs  and  projects. 
A  computer  program.  Life  Cycle  Cost  In  Design  (LCCDD),  has  been  developed  for  performing  life 
cycle  cost  calculations  in  accordance  with  ECIP  guidelines  and  is  referenced  in  the  ECIP  Guidance. 
TTiis  program  is  available  commercially  from  the  BLAST  Support  Office  in  Uibanna,  Illinois.  The 
BLAST  Support  Office  can  be  contacted  at  1-800-842-5278.  The  latest  version  of  the  program 
should  be  used.  If  any  program  other  than  LCCID  is  proposed  for  life  cycle  cost  analysis,  it  must 
use  the  mode  of  calculation  specified  in  the  ECIP  Guidance.  The  output  must  be  in  the  format  of 
the  ECIP  LCCA  summary  sheet,  and  it  must  be  submitted  for  approval  prior  to  use. 

2.6  Energy  conservation  opportunites  determined  to  be  technically  and  economically  feasible 
shall  be  developed  into  projects  accq)table  to  installation  personnel.  This  may  involve  combining 
similar  ECOs  into  larger  packages  which  will  qualify  for  ECIP  or  MCA  funding,  and  determining  in 
coordination  with  installation  personnel  the  appropiate  packaging  and  implem^tation  approach  for 
all  feasible  ECOs. 


3.0  PROJECT  MANAGEMENT: 
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3.1.  Project  Managers: 


3.1.1  Project  Manager:  The  A/E  shall  designate  a  project  manager  to  serve  as  a 
point  of  contact  and  liaison  for  work  required  under  this  contract.  Upon  award  of  this  contract,  the 
individual  shall  be  immediately  designated  in  writing.  This  designated  individual  shall  be 
responsible  for  coordination  of  work  required  under  this  contract. 

3.1.2  Design  Manager:  The  Contracting  Officer  will  designate  a  design  manager  to 
serve  as  the  Government’s  point  of  contact  and  liaison  for  all  work  required  under  this  contract. 

3.2.  Installation  Assistance:  The  Director  of  Public  Works  or  authorized  representative  will 
designate  an  individual  to  assist  the  A/E  in  obtaining  information  and  establishing  contacts  necessary 
to  accomplish  the  work  required  under  this  contract. 

3.3.  Public  Disclosures:  The  A/E  shall  make  no  public  announcements  or  disclosures 
relative  to  information  contained  or  developed  in  this  contract,  except  as  authorized  by  the 
Contracting  Officer. 

3.4.  Meetings:  Meetings  will  be  scheduled  whenever  requested  by  the  A/E  or  the  Design 
Manager  for  the  resolution  of  questions  or  problems  encountered  in  the  performance  of  the  work. 
The  A/E’s  project  manager  and  the  design  manager  shall  be  required  to  attend  and  participate  in  all 
meetings  pertinent  to  the  work  required  under  this  contract.  These  meetings,  if  necessary,  are  in 
addition  to  the  presentation  and  review  conferences. 

3.5.  Site  Visits.  Inspections,  and  Investigations:  The  A/E  shall  visit  and  inspect/investigate 
the  site  of  the  project  as  necessary  and  required  during  the  preparation  and  accomplishment  of  the 
work. 


3.6.  Conferences  and  Confirmation  Notices: 

3.6.1.  The  A/E  shall  provide  a  record  of  all  significant  conferences,  meetings,  discussions, 
VCTbal  directions,  telq)hone  conversations,  etc.,  with  Government  representative(s)  relative  to  this 
contract  in  which  the  A/E  and/or  designated  r^resentative(s)  thereof  participated.  These  records 
shall  be  dated  and  shall  identify  the  contract  number,  and  modification  number  if  applicable, 
participating  personnel,  subject  discussed  and  conclusions  reached,  the  A/E  shall  forward  to  the 
Design  Manager  within  ten  calendar  days,  a  reproducible  copy  of  the  records. 

3.6.2.  The  A/E  shall  provide  a  record  of  requests  for  and/or  receipt  of  Government-furnished 
material,  data,  documents,  information,  etc.,  which  if  not  furnished  in  a  timely  manner,  would 
Mgnificantly  impair  the  normal  progression  of  the  work  under  this  contract.  The  records  shall  be 
dated  and  diall  identify  the  contract  number  and  modification  number,  if  applicable.  The  A/E  shall 
forward  to  the  Design  Manager  within  ten  calaidar  days,  a  reproducible  copy  of  the  record  of 
request  or  receipt  of  material. 

3.6.3.  A  review  confaence  will  be  scheduled  approximately  28  days  after  submittals. 
Review  comments  will  be  provided  at  this  conference.  These  commaits  will  become  part  of  the 
conferaice  minutes  forwarded  to  the  A-E  and  annotated  with  conference  action.  Review  comments 
provided  to  the  A-E  will  not  necessarily  show  coordination  requirements  with  other  parts  of  the 
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submittal.  The  A-E  shall  incorporate  the  review  comments  into  each  part  of  the  submittal  as 
necessary. 


3.7.  Interview:  The  A/E  shall  conduct  entry  and  exit  interviews  with  the  Director  of  Public 
Works  or  designated  representative  before  starting  work  at  the  installation  and  after  completion  of 
the  field  work.  The  Design  Manager  shall  schedule  the  interviews  at  least  one  week  in  advance  and 
shall  be  in  attendance. 

3.7.1.  Entry:  The  entry  interview  shall  describe  the  intended  procedures  for  the 
survey  and  shall  be  conducted  prior  to  commencing  work  at  the  facility.  As  a  minimum,  the 
interview  shall  cover  the  following  points: 

a.  Schedules 

b.  Names  of  energy  analysts  who  will  be  conducting  the  site  survey. 

c.  Proposed  working  hours. 

d.  Support  requirements  from  the  Directorate  of  Public  Works. 

3.7.2.  Exit:  The  exit  interview  shall  be  conducted  when  the  field  work  is  complete 
and  briefly  describe  the  items  surveyed  and  probable  areas  of  energy  conservation. 

4.0  SERVICES  AND  MATERIALS:  All  services,  materials  (except  those  specifically  enumerated 
to  be  furnished  by  the  Government),  plant,  labor,  supervision  and  travel  necessary  to  perform  the 
work  and  render  the  data  required  under  this  contact  are  included  in  the  lump  sum  price  of  the 
contract. 

5.0  PROJECT  DOCUMENTATION:  All  energy  conservation  opportunities  which  the  A/E  has 
considered  shall  be  included  in  one  of  the  following  categories  and  presented  in  the  report  as  such: 

5.1.  ECIP  Projects:  To  qualify  as  an  ECIP  Project,  an  ECO,  or  several  ECOs  which  have 
been  combined,  must  have  a  construction  cost  estimate  greater  than  $300,000.  The  overall  project 
and  each  discrete  part  of  the  project  shall  have  an  SIR  greater  than  1.25.  Projects  which  qualify  for 
ECIP  funding  shall  be  identified,  separately  listed,  and  prioritized  by  the  Saving  to  Investment  Ratio 
(SIR).  Programming  documentation  shall  consist  of  a  DD  Form  1391,  life  cycle  cost  analysis 
(LCCA)  summary  sheet(s)  (with  necessary  backup  data  to  verify  the  numbers  presented),  and  a 
Project  Development  Brochure  (PDB).  A  life  cycle  cost  analysis  summary  sheet  shall  be  developed 
for  each  ECO  and  for  the  overall  project  when  more  than  one  ECO  are  combined.  The  energy 
savings  for  projects  consisting  of  multiple  ECOs  must  take  into  account  the  synergistic  effects  of  the 
individual  ECOs. 

5.2.  NON-ECIP  Projects:  Projects  which  do  not  meet  ECIP  criteria,  but  which  have  an  SIR 
greater  than  1.25  shall  be  documented  and  ranked  in  order  of  highest  to  lowest  SIR.  Projects  or 
ECOs  shall  be  provided  with  the  following  documentation:  the  life  cycle  cost  analysis  (LCCA) 
summary  sheet  completely  filled  out;  a  description  of  the  work  to  be  accomplished;  backup  data  for 
the  LCCA,  ie;  wiergy  savings  calculations  and  cost  estimate(s);  and  the  simple  payback  period.  The 
energy  savings  for  projects  consisting  of  multiple  ECOs  must  take  into  account  there  synergistic 
effects  of  the  individual  ECOs.  In  addition  these  projects  shall  have  the  necessary  documentation 
prq>ared,  as  required  by  the  Government’s  representative,  for  one  of  the  following  categories: 
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a.  Rp-p;ii1ar  Military  Construction  Army  (MCA')  Program.  This  program  is  for 
projects  which  have  a  total  cost  greater  than  $300,000.00  and  a  simple  payback  period 
of  ten  to  twenty-five  years.  Documentation  shall  consist  of  DD  Form  1391  and  a 
Project  Development  Brochure. 

b.  Low  Cost/No  Cost  Projects.  These  are  projects  which  the  Directorate  of  Public 
Works  (DPW)  can  perform  using  its  resources.  Documentation  shall  be  as  required 
by  DPW. 

5.3.  Nnnfeasihle  ECOs:  All  ECOs  which  the  A/E  has  considered  but  which  are  not 
feasible,  shall  be  documented  in  the  report  with  reasons  and  justifications  showing  why  they  were 
rejected. 

6.0  DETAILED  SCOPE  OF  WORK:  The  Detailed  Scope  of  Work  is  contained  in  Annex  A  and 
Annex  D. 

7.0  WORK  TO  BE  ACCOMPLISHED: 

7.1.  Review  Previous  Studies:  Not  Used. 

7.2.  Perform  a  L.imited  Site  Survey:  The  A/E  shall  obtain  all  necessary  data  to  evaluate  the 
ECOs  cr  projects  by  conducting  a  site  survey.  The  A/E  shall  document  his  site  survey  on  forms 
devdoped  for  the  survey,  or  standard  forms,  and  submit  these  completed  forms  as  part  of  the 
report.  All  test  and/or  measurement  equipment  shall  be  properly  calibrate  prior  to  its  use. 

7.3.  Revaluate  Selected  Projects:  Not  Used. 

7.4.  Evaluate  Selected  ECOs:  As  described  in  Detailed  Scope  of  Work. 

7.5.  Combine  ECOs  Into  Recommended  Projects:  At  the  interim  review  conference,  the 
A/E  will  be  provided  direction  of  the  packaging  or  the  combining  of  ECOs  for  programming 
purposes  and  also  indicate  the  fiscal  year  for  which  the  programming  or  implementation 
documentation  shall  be  prepared.  Some  projects  may  be  a  combination  of  several  ECO’s,  and 
others  may  contain  only  one. 

7.6.  Submittals:  The  work  accomplished  shall  be  fully  documented  by  a  comprehensive 
r^rt.  The  rqwrt  shall  have  a  table  of  contents  and  shall  be  indexed.  Tabs  and  dividers  shall 
clearly  and  distinctly  divide  sections,  subsections,  and  appendices.  All  pages  shall  be  numbered. 
Names  of  the  persons  primarily  responsible  for  the  project  shall  be  included. 

7.6.1.  Interim  Submittal:  An  interim  report  shall  be  submitted  for  review  after  the 
field  survey  has  been  completed  and  an  analysis  has  bewi  performed  on  all  of  the  ECOs.  The  r^)ort 
<hgii  indicate  the  work  which  has  been  accomplished  to  date,  illustrate  the  methods  and  justifications 
of  the  approaches  taken  and  contain  a  plan  of  the  work  remaining  to  complete  the  study. 

Calculations  showing  energy  and  dollar  savings,  SIR,  and  simple  payback  period  of  all  the  ECOs 
shall  be  included.  The  survey  forms  completed  during  this  audit  shall  be  submitted  with  this  report. 
The  survey  forms  only  may  be  submitted  in  final  form  with  this  submittal.  They  should  be  clearly 
marked  at  the  time  of  submission  that  they  are  to  be  retained.  They  shall  be  bound  separately  in  a 
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standard  three-ring  binder.  The  A/E  shall  submit  the  Scope  of  Work  and  any  modifications  to  the 
Scope  of  Work  as  an  appendix  to  the  report.  A  narrative  summary  describing  the  work  and  results 
to  date  shall  be  a  part  of  this  submittal.  The  final  report  and  all  appendices  shall  be  bound  in 
standard  three-ring  binders  which  will  allow  repeated  disassembly  and  reassembly. 

7.6.2.  Final  Submittal:  The  A/E  shall  prepare  and  submit  the  final  report  when  all 
sections  of  the  report  are  100%  complete  and  all  comments  from  the  interim  submittal  have  been 
resolved.  The  A/E  shall  submit  the  Scope  of  Work  for  the  study  and  any  modifications  to  the  scope 
of  Work  as  an  appendix  to  the  submittal.  The  report  shall  contain  a  narrative  summary  of 
conclusions  and  recommendations,  together  with  all  raw  and  supporting  data,  methods  used,  and 
sources  of  information.  The  rq)ort  shall  integrate  all  aspects  of  the  study.  The  recommended 
projects,  as  determined  in  accordance  with  paragraph  5,  shall  be  present^  in  order  of  priority  by 
SIR.  TTie  final  report  and  all  appendices  shall  be  t^und  in  standard  three-ring  binders  which  will 
allow  repeated  disassembly  and  reassembly.  The  final  report  shall  be  arranged  to  include; 

a.  An  Executive  Summary  to  give  a  brief  overview  of  what  was  accomplished  and 
the  results  of  this  study  using  graphs,  tables  and  charts  as  much  as  possible  (See 
Annex  B  for  minimum  requirements). 

b.  The  narrative  report  describing  the  problem  to  be  studied,  the  approach  to  be 
used,  and  the  results  of  this  study. 

c.  Documentation  for  the  recommended  projects  (includes  LCCA  Summary  Sheets). 

d.  Appendices  to  include  as  a  minimum; 

1)  Energy  cost  development  and  backup  data 

2)  Detailed  calculations 

3)  Cost  estimates 

4)  Computer  printouts  (where  applicable) 

5)  Scope  of  Work 

7.7  Presentation;  The  A/E  shall  give  a  formal  presentation  of  the  interim  submittal  to  the 
installation,  command,  and  other  Government  personnel.  Slides  or  view  graphs  showing  the  results 
of  the  study  to  date  shall  be  used  during  the  presentation.  During  the  presentation,  the  personnel  in 
attendance  shall  be  given  ample  opportunity  to  ask  questions  and  discuss  any  changes  deemed 
necessary  to  the  study.  The  presentation  >^1  be  conducted  the  same  day  as  the  review  conference. 
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ANNEX  A 


DETAILED  SCOPE  OF  WORK  (REVISED) 
CONTRACT  NO.  DACA85-94-D-0033 
Delivery  Order  No.  0CX)3 


ENERGY  EFFICIENCY  STUDY  (POWER  DISTRIBUTION) 
FORT  GREELY,  ALASKA 


1.0  General  Information: 

1.1  The  Architect-Engineer  (A-E)  diall  furnish  all  services,  materials,  supplies,  labor,  equipment, 
investigations,  studies,  supervision  and  travel  as  required  in  connection  with  this  Statement  of  Woiic  (SOW),  and 
all  furnished  and  referenced  instructions. 

1.1.1  This  SOW  is  organized  as  follows: 

Paragraph  TOPIC: 

1.0  General  Information 

2.0  Project  Criteria 

3.0  Cost  and  Scope  Limitations 

4.0  Delivery  Schedule 

5.0  Architect  Engineer  Swvices 

6.0  Initiation  Of  Work 

7.0  Government  Review 

8.0  Travel 

9.0  Submittals 

1.1.3  Project  Description:  The  AE  will  be  required  to  conduct  a  limited  site  survey, 
evaluate  energy  savings,  construction  costs,  and  the  cost  to  savings  ratio  associated  with  converting  the  existing 
power  distribution  system  from  2400  volts,  3-wire  ungrounded  Delta  to  a  4-wire  system.  The  AE  shall  investigate 
the  existing  system,  and  pr^>are  a  comprehensive  rq>ort  documenting  all  woiic  performed,  the  results  and 
recommendations.  See  Annex  D  for  list  of  buildings  and  linear  feet  of  utilities  to  remain  active  after  base 
realignment. 

The  investigation  is  to  include  but  not  limited  to:  Insulators,  crossarm  condition,  pole  condition,  wire  size,  wire 
mat^al,  wire  ocmnectors  and  transformers.  Begin  at  the  ou^ut  of  the  Golden  Valley  Electric  Association 
Transformed  into  the  power  plant  and  out  through  the  distribution  system.  There  are  ^proximately  35  miles  of 
overhead  distribution  system.  Single  line  drawings  of  the  distribution  system  resulting  from  a  recent  short  circuit 
study  and  feeder  and  transformer  data  are  at  Enclosure  1. 
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^•1*^  Point  of  Contact:  The  Design  Manager  for  this  project  is  Mr.  Ron  Cothren  and 
the  Contracting  Officer’s  Representative  is  Mr.  Claude  Vining  and  the  ACOR  is  Mrs.  Trillis  Enders.  The  Point 
of  Contact  at  Fort  Greely  is  Mr.  Mike  Murphy. 

2.0  Project  Criteria: 

2.1  Government  Furnished  Materials  and  Equipment: 

a.  US  Anny  Coips  of  Engineers,  Architectural  and  Engineering  Instructions  -  Design  Criteria, 
9  Decemb^  1991. 

b.  Energy  Consersration  Investment  Program  (ECIP)  Guidance,  dated  10  Jan  1994. 

c.  TM5-785,  Engineer  Weather  Data 

d.  AR  420-49,  Heating,  Energy  Selection  and  Fuel  Storage,  Distribution,  and  Dispensing  Systems. 

e.  Tri-Service  Military  Construction  Program  (MCP)  Index,  dated  4  January  1994. 

f.  MCACES-Gold  cost  estimating  guidance,  program  and  database,  diskettes,  and  licensing 

agreement. 


2.2. 1  Review  Previous  Studies:  Previous  EEAP  studies  do  not  cover  power  distribution. 
3.0  Cost  and  Scone  Limitations: 

3.1  Cost  Limitation:  The  construction  cost  limitation  for  this  project  is  undefined.  The  AE  will  be 
responsible  for  developing  the  cost  based  upon  the  scope  constraints  for  this  project. 

3.2  Cost  Estimate: 

3.1.2  Cost  Estimate  Format:  Cost  estimates  shall  be  prepared  using  the  latest  version 
of  Micro  Computer  Aided  Cost  Engineering  System  (MCACES)-GOLD,  Version  5.2QJ  or  greater,  with  the 
appropriate  labor  equipment  and  material  data  bases.  MCACES-GOLD  will  be  provided  to  the  A-E  by  the  Cost 
Engineering  Branch  of  the  Alaska  District  Corps  of  Engineers  at  no  cost  Upon  completion  of  the  mnrrart.  the  A-E 
will  return  all  m^al  to  the  Government  The  Alaska  District  is  using  a  Standardized  Woric  Breakdown  Structure 
(WBS)  for  all  military  and  civil  work  cost  estimates.  Corps  format  for  cost  estimates  will  be  made  available  for 
use  on  other  cost  estimate  requirements. 

Delivery  Schedule;  The  work,  other  related  data,  and  services  required  in  accordance  with  the  contract  shall 
be  accomplished  within  the  limitation  of  projects  scope.  The  schedule  for  delivery  of  data  to  the  Contracting  Officer 
is  in  calendar  days.  Calendar  days  for  each  requirement  extend  from  the  date  of  the  Notice  to  Proceed  (NTP)  or 
approval  for  eadi  item,  except  as  otherwise  noted. 


Item 

Schedule 

DelivervReview/Conference 

Time/Location 

(a) 

Start  Project:  Interviews  and 
Site  Survey 

30  days 
following  NTP 

Not  Required 

(b) 

Interim  Submittal 

90  days 
following  NTP 

28  days  /  Post 

(c) 

Final  Submittal 

21  days  following 

Interim  Rev.  Conf. 

Not  required 
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5.0  Architect-Engineer  Services: 


5.1  Interim  Submittal:  The  interim  submittal  shall  fulfill  the  requirements  of  the  paragraph  7.6. 1  of  the 
General  Scope  of  Work. 

5.2  Final  .<!iibmittal;  The  final  submittal  shall  fulfill  the  requirements  of  paragraph  of  the  General  Scope 
of  Work.  The  A-E  shall  incorporate  all  interim  review  conference  conunents.  The  Government  may  back-check 
all  Hnriinwnrg  v^ch  Comprise  this  submittal.  The  documents,  if  found  incomplete,  shall  be  returned  to  the  A-E 
for  further  work  which  shall  be  performed  at  no  additional  cost  to  the  Government. 


6.0  Initiation  of  Woik: 

The  AE  shall  not  proceed  nor  initiate  any  work  nor  any  succeeding  design  level  of  the  work  required  under  this 
SOW  prior  to  receipt  of  award.  Any  work  done  without  being  directed  to  do  so  by  the  Contracting 
Officer/autfaorized  representative  shall  be  at  the  AE’s  own  risk. 


7.0  Government  Review: 

7. 1  Value  Engineering:  Not  Used. 

7.2  Review:  The  Contracting  Officer  or  his  authorized  representative  may  furnish  the  AE  review 
«v%tntnM»K  on  tfac  data  submitted.  The  AE  shall  incorporate  all  accepted  review  comments  in  the  development  of 
data  for  the  next  submittal.  The  AE  will  not  be  required  to  mcorporate  comments  that  may  be  categorized  as 
"designer  preference.  *  If  any  review  comment  requires  clarification  and/or  amplification  to  assure  compliance,  the 
AE  gball  notify  the  Contracting  Officer  or  his  authorized  rqiresentative  in  writing. 


8.0  Travel: 

Out  of  town  travd  is  anticipated  to  Fort  Greely  at  Delta  Junction,  Alaska. 


9.0  Submittals: 

All  submittals  shall  be  received  at  the  Alaska  District  Engineer  Offices,  Design  Management  Section,  Military 
Technical  Engineering  Brandi  in  accordance  with  the  design  schedule  in  Section  4.0  above. 

9.1  A  submittal  letter  shall  be  provided  with  eadi  submittal  to  the  Contracting  Officer  with 

distribution  to  agencies  listed.  This  letter  shall  indicate  to  \diom  and  the  number  of  copies  to  be  mailed  to  the 
agencies  listed  via  overnight,  hand,  or  telefia  delivery  service  by  the  AE. 

9.2  The  A/E  shall  make  direct  distribution  of  correspondence,  minutes,  report  submittals,  and  responses 
to  comments  as  indicated  by  the  following  schedule: 
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AGENCY 


Commander,  6th  Infantry  Division  (Light) 

ATTN:  APVR-FG-PW  (Murphy) 

P.O.  Box  1289,  Delta  Junction,  AK  99737 

Commander,  6th  Infantry  Division  (Light) 

ATTN:  APVR-PW-O  (Berg) 

Building  730,  Fort  Richardson,  AK  99505-5500 

Commander,  USAED,  Mobile 
ATTN:  CESAM-EN-DM  (BattagUa) 

P.O.  Box  2288,  MobUe,  AL  36628-0001 

Commander,  USAED,  Alaska 
ATTN:  CENPA-EN-TE-DM  (Piening) 

P.O.  Box  898,  Anchorage.  AK  99506-0898 

Commander,  USAED,  Alaska 
ATTN:  CENPA-CO-FR  (Shuman) 

P.O.  Box  35066,  Fort  Wainwright,  AK  99703-0066 

Commander,  North  Pacific  Division 
ATTN:  CENPD-PE-TE  (Pinkham) 

P.O.  Box  2870,  PorUand,  OR  97208-2870 

Commander,  US  Army  Logistics  Evaluation  Agency 
ATTN:  LOEA-PL  (Mr.  Keath) 

New  Cumberland  Army  Depot 
New  Cumberland,  PA  17070-5007 

Commands,  US  Army  Corps  of  Engineers 
ATTN:  CEMP-ET  (Mr.  GenUl) 

20  Massachussetts  Avenue,  NW 
Washington,  DC  20314-1000 

*  Field  Notes  Submitted  in  final  form  at  interim  submittal 

PIENING\re\xl600\ARMY\FTW141\DAVE 
4  Aug  94 


EXECUTIVE  SUMMARIES 
REPORTS 

CORRESPONDENCE 
FIELD  NOTES 
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ANNEX  B 


EXECUTIVE  SUMMARY  GUIDELINE 


1 .  Introduction. 

2.  Building  Data  (types,  number  of  similar  buildings,  sizes,  etc.) 

3.  Present  Energy  Consumption  of  Buildings  or  Systems  Studied. 

•  Total  Annual  Energy  Used. 

•  Site  Energy  Consumption. 

Electricity  -  KWH,  Dollars,  BTU 
Fuel  Oil  -  GALS,  Dollars,  BTU 
Natural  Gas  -  THERMS,  Dollars,  BTU 
Propane  -  GALS,  Dollars,  BTU 
Other  -  QTY,  Dollars,  BTU 

4.  Energy  Conservation  Analysis. 

•  ECOs  Investigated. 

•  ECOs  Recommended. 

•  ECOs  Rejected.  (Provide  economics  or  reasons). 

•  EClP  Projects  Developed.  (Provide  list)* 

•  Non-ECIP  Projects  Developed.  (Provide  list)* 

•  Operational  or  Policy  Change  Recommendations. 

•  Include  the  following  data  from  the  life  cycle  cost  analysis  summary 
sheet:  the  cost  (construction  plus  SlOH),  the  annual  energy  savings  (type  and 
amount),  the  annual  dollar  savings,  the  SIR,  the  simple  payback  period  and  the 
analysis  date. 

5.  Energy  and  Cost  Savings. 

•  Total  Potential  Energy  and  Cost  Savings  resulting  from  recommended 
projects  in  MBTU/yr  and  $K/yr. 

•  Percentage  of  Energy  Conserved 

•  Energy  Use  and  Cost  Before  and  After  the  Energy  Conservation 
Opportunities  are  Implemented. 
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ANNEX  C 


REQUIRED  DP  FORM  1391  DATA 

To  facilitate  EClP  project  approval,  the  following  supplemental  data  shall  be  provided: 

a.  In  title  block  clearly  identify  projects  as  "EClP." 

b.  Complete  description  of  each  item  of  work  to  be  accomplished  including 
quantity,  square  footage,  etc. 

c.  A  comprehensive  list  of  buildings,  zones,  or  areas  including  building 
numbers,  square  foot  floor  area,  designated  temporary  or  permanent,  and  usage 
(administration,  patient  treatment,  etc.). 

d.  List  references,  and  assumption,  and  provide  calculations  to  support 
dollar  and  energy  savings,  and  indicate  any  added  costs. 

(1)  If  a  specific  building,  zone,  or  area  is  used  for  sample  calculations, 
identify  building,  zone  or  area,  category,  orientation,  square  footage,  floor  area, 
window  and  wall  area  for  each  exposure. 

(2)  Identify  weather  data  source. 

(3)  Identify  infiltration  assumptions  before  and  after  improvements. 

(4)  Include  source  of  expertise  and  demonstrate  savings  claimed. 
Identify  any  special  or  critical  environmental  conditions  such  as  pressure  relationships, 
exhaust  or  outside  air  quantities,  temperatures,  humidity,  etc. 

e.  Claims  for  boiler  efficiency  improvements  must  identify  data  to  support 
present  properly  adjusted  boiler  operations  and  future  expected  efficiency,  if  full 
replacement  of  boilers  is  indicated,  explain  rejection  of  alternatives  such  as  replace 
burners,  nonfunctioning  controls,  etc.  Assessment  of  the  complete  existing  installation 
is  required  to  make  accurate  determinations  of  required  retrofit  actions. 

f.  AN  EClP  life  cycle  cost  analysis  summary  sheet  as  shown  in  the  EClP 
Guidance  shall  be  provided  for  the  complete  project  and  for  each  discrete  part 
included  in  the  project.  The  SIR  is  applicable  to  all  segments  of  the  project. 
Supporting  documentation  consisting  of  basic  engineering  and  economic  calculations 
showing  how  savings  were  determined  shall  be  included. 

g.  The  DD  Form  1391  face  sheet  shall  include,  for  the  complete  project,  the 
annual  dollar  and  MBTU  savings,  SIR,  simple  amortization  period  and  a  statement 
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attesting  that  all  buildings  and  retrofit  actions  wiil  be  in  active  use  throughout  the 
amortization  period.  . 

h.  The  calendar  year  in  which  the  cost  was  calculated  shall  be  clearly 
shown  on  the  DD  Form  1391. 

I.  For  each  temporary  building  included  in  a  project,  separate 
documentation  Is  required  showing  (1)  a  minimum  10-year  continuing  need,  based  on 
the  installation's  annual  real  property  utilization  survey,  for  active  building  retention 
after  retrofit,  (2)  the  specific  retrofit  action  applicable  and  93)  an  economic  analysis 
supporting  the  specific  retrofit. 

j.  Nonappropriated  funded  facilities  will  not  be  included  in  an  EClP  project 
without  an  accompanying  statement  certifying  that  utility  costs  are  not  reimbursable. 

k.  Any  requirements  required  by  EClp  guidance  dated  4  Nov  1992  and  any 
revisions  thereto.  Note  that  unescalated  costs/savings  are  to  be  used  in  the  economic 
analyses. 

l.  The  five  digit  category  number  for  all  EClP  projects  except  for  Family 
Housing  is  80000.  The  category  code  number  for  Family  Housing  projects  is  71100. 
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DETAILED  SCOPE  OF  WORK  (REVISED) 

CONTRACT  NO.  DACA85-94-D-0033 
Delivery  Order  No.  (XX)3 

ENERGY  EFFICIENCY  STUDY  (STEAM,  WATER,  SANITARY  SEWER) 
FORT  GREELY,  ALASKA 


1.0  GENERAL  INFORMATION 

1.1  The  Architect-Engineer  (AE)  shall  furnish  all  services,  materials,  supplies,  labor,  equipment, 
mvestigatiotts,  studies,  supervision  and  travel  as  required  in  connection  with  this  Statement  of  Work  (SOW),  and 
all  furnished  and  referenced  instructions. 

1.1.1  This  SOW  is  organized  as  follows: 

Paragraph  TOPIC: 

1.0  General  Information 
2.0  Project  Criteria 
3.0  Initiation  Of  Work 
4.0  Government  Review 
5.0  Travel 

6.0  Schedule  and  Submittal  Requirements 
7.0  Payment  Schedule 

1.1.2  Project  Description:  The  purpose  of  the  Energy  Efficiency  Study  is  to  identify 
modifications  necessary  to  provide  the  most  energy  efficient  configuration  of  utilities  to  serve  the  designated  active 
buildings  at  Fort  Greely  following  implementation  of  the  base  realignment  plan.  Currently  the  buildings  at  Fort 
Greely  are  served  by  a  central  electric  distribution  system,  central  steam  system,  central  potable  water  system,  and 
a  central  sewer  system.  Much  of  these  central  systems  are  near  the  end  of  their  useful  lives.  With  the  abandoning 
of  most  buildings,  the  existing  utilities  will  likely  be  grossly  over  sized  and  operate  with  poor  energy  efficiency  and 
high  maintenance  costs.  This  study  is  to  evaluate  the  following  configurations  for  each  utility: 

a.  Modification  of  central  systems  to  serve  remaining  designated  active 
buildings. 

b.  Installation  of  separate  utilities  to  serve  each  designated  active  building  or 
group  of  buildings. 

The  contractor  will  be  required  to  evaluate  the  central  steam,  potable  water,  and  samtary  sewer  systems  and 
determine  if  the  systems  are  adequate  to  serve  the  buildings  and  associated  utiUdors  designated  in  the  Fort  Greely 
Realignment  Plan  (see  Active  Building  List  below)  that  are  to  remain  active.  In  evaluating  the  present  system,  the 
contractor  shall  complete  a  energy  survey  and  provide  a  plan  that  will  provide  the  greatest  energy  efficiency. 
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Theie  are  currently  231  buildings  located  on  Fort  Greely,  consisting  of  1,699,787  sq.  ft.  of  space,  the  majority  of 
vdiich  will  be  "laid-away"  under  the  Layaway  Program  for  disposition  or  eventual  demolition.  Of  these  231 
buildings,  the  toUowing  have  been  identified  for  retention  to  support  the  residual  force  to  be  left  at  Fort  Greely. 
The  following  tables  are  from  a  draft  of  the  IMPLEMENTATION  PLAN  FOR  REALIGNMENT  OF  FORT 
GREELY  as  provided  by  Mr.  Mike  Murphy,  Dept,  of  Public  Works,  Ft.  Greely,  Alaska; 


Permanent  Active  Facility  List  as  of  25  JUL  95 


Bldg 

No. 

Description 

Location 

SizefSF) 

no 

POL  Monitoring 

North  Post 

382 

501 

HQ 

Cantonment 

19,095 

504 

Fire  Station 

Cantonment 

6,192 

605 

Consolidated  PW 

Cantonment 

24,915 

606 

Central  Heat  Plant 

Cantonment 

30,334 

607 

Heat  Plant  Annex 

Cantonment 

999 

615 

Roads  and  Grounds 

Cantonment 

17,351 

617 

POL  Operation 

Cantonment 

448 

618 

POL  Operation 

Cantonment 

621 

633 

Sewage  Treatment 

Cantrmment 

2,784 

638 

Sewage  Lagoon 

Cantonment 

742 

639 

Contact  Chamber 

Cantonment 

696 

820 

Unacc  Pers  Hsg 

Cantonment 

16,175 

821 

Unacc  Pers  Hsg 

Cantonment 

16,175 

503 

Gym  w/o  Pool 

Cantonment 

22,430 

725 

State  School 

Cantonment 

0  (Non-Army) 

1928  &  1930 

CRTA  Complex 

Bolio  Lake 

35,061 

2013,  2019,  2026 

NWTC  Complex 

Blade  Rapids 

39,218 

1600,  1605,  1606 

Range 

Texas  Range 

6,211 

1343,  1350,  1352 

Range 

Beales  Range 

4,968 

1419 

Range 

Mississippi  Range 

960 

TOTAL 

245,937 

Real  Proper^  Utilities 

Category 

Before 

After 

Oveihead  Electric 

31.2  Miles 

23.1  Miles 

Underground  Electric 

10.7  Miles 

3.4  Miles 

Steam/Condensate  lines 

57,000  LF 

5,700  LF 

Water  Lines 

40,000  LF 

5,700  LF 

Sewer  Lines 

45,000  LF 

7,700  LF 

Utilidors 

17,600  LF 

5,550  LF 
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1.1.3  Points  of  Contact:  The  Design  Manager  for  this  project  is  Mr.  Ron  Cothren 
and  the  Contracting  Officer*s  Representative  is  Mr.  Claude  Vining  and  the  ACOR  is  Mrs.  Trillis  Enders.  The 
Point  of  Contact  at  Fort  Greely  is  Mr.  Mike  Murphy. 

2.0  PROJECT  CRITERIA 

2.1  Government  Furnished  Materials  and  Equipment: 

a.  US  Army  Corps  of  Engineers,  Architectural  and  Engineering  Instructions  -  Design 
Criteria,  9  December  1991. 

b.  Energy  Conservation  Investment  Program  (ECIP)  Guidance,  dated  10  Jan  1994. 

c.  TM5-785,  Engineer  Weather  Data 

d.  AR  420-49,  Heating,  Energy  Selection  and  Fuel  Storage,  Distribution,  and  Dispensing 
Systems. 

e.  Tri-Service  Military  Construction  Program  (MCP)  Index,  dated  4  January  1994. 

f.  MCACES-Gold  cost  estimating  guidance,  program  and  database,  diskettes,  and  licensing 
agreement. 

2.2  Field  Investigation 

Conduct  a  survey  of  the  existing  central  utilities  and  the  buildings  to  remain  under  the  Fort  Greely 
realignment  plan.  Data  collected  for  each  utility  should  include,  but  not  be  limited  to  the  following: 

a.  Present  condition  and  expected  life  of  the  existing  central  distribution  systems. 

b.  Modifications  necessary  to  restrict  central  utility  service  only  to  designated  active  building 
and  facilities. 

c.  Data  necessary  to  determine  costs  associated  with  continued  operation  of  central  utility 
systems  including  modification  costs,  energy  costs,  and  op>erating  and  maintenance  (O  8l  M) 
costs. 

d.  Data  necessary  to  determine  utility  capacity  requirements  and  energy  consumption  of  each 
designated  active  building. 

e.  Modifications  necessary  to  install  separate  utilities  in  individual  buildings  or  groups  of 
buildings. 

2.3  Analysis 

a.  Operation  of  existing  central  systems  with  only  those  essential  modifications  required  to 
serve  the  remaining  designated  active  buildings.  This  option  will  serve  as  the  baseline  for 
Energy  Conservation  Oportunity  (ECO)  analysis. 

b.  ECO  1:  Operation  of  existing  central  systems  optimized  to  serve  the  remaining  designated 
active  buildings. 

c.  ECO  2:  Installation  of  separate  utilities  (where  practical)  to  serve  each  designated  active 
building  or  group  of  buildings. 

The  A/E  should  identify  the  logical  configuration  of  each  utility  for  each  of  the  above  options  and 
perform  life  cycle  cost  analysis  (LCCA)  including  capital  costs  of  required  noodifications,  energy  costs,  and  O 
&  M  costs. 

Economic  analysis  should  follow  the  criteria  for  the  "Energy  Conservation  Program  (ECIP)  Guidance", 
described  in  letter  from  DAIM-FDF-U,  dated  10  Jan  1994. 
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Computer  modeling  will  be  used  to  determine  the  aninml  energy  costs  for  typical  buildings.  The  results 
of  these  calculations  may  be  applied  to  buildings  which  are  similar  to  the  typical  buildings.  To  be  considered 
similar,  a  building  must  have  the  same  type  of  occupancy  schedule,  the  same  type  of  HVAC  system,  and  the 
same  type  of  construction.  Modeling  will  be  performed  using  a  professionally  recognized  and  proven  computer 
program  of  programs  that  integrate  architectural  features  with  air-conditioning,  heating,  lighting,,  and  other 
energy-producing  or  consuming  systems.  These  programs  will  be  capable  of  simulating  the  features,  systems, 
and  thermal  loads  of  the  building  under  study.  The  simulation  programs  acceptable  for  use  in  this  study  are 
listed  below.  Any  substitutes  must  be  submitted  and  approved  by  the  COR. 


A.  Building  Loads  and  System  Thermodynamics  (BLAST). 

B.  DOE  2.  Id 

C.  Carrier  E20  of  Hourly  Analysis  Program  (HAP) 

D.  Trane  Air-Conditioning  Economics  (TRACE). 

E.  Beacon 


3.0  INITIATION  OF  WORK 

The  AE  shall  not  proceed  nor  initiate  any  work  nor  any  succeeding  design  level  of  the  work  required  under  this 
SOW  prior  to  receipt  of  award.  Any  work  done  without  being  directed  to  do  so  by  the  Contracting 
Officer/authorized  representative  shall  be  at  the  AE’s  own  risk. 


4.0  GOVERNMENT  REVIEW: 

4. 1  Value  Engineering;  Not  Used. 

4.2  Review;  The  Contracting  Officer  or  his  authorized  representative  may  furnish  the  AE  review 
comments  on  the  data  submitted.  The  AE  shall  incorporate  all  accepted  review  comments  in  the  development  of 
data  for  die  next  submittal.  The  AE  will  not  be  required  to  incorporate  comments  that  may  be  categorized  as 
*designer  preference."  If  any  review  comment  requires  clarification  and/or  amplification  to  assure  compliance, 
the  AE  shall  notify  the  Contracting  Officer  or  his  authorized  representative  in  writing. 


5.0  TRAVEL 

Out  of  town  travel  is  anticipated  to  Fort  Greely  at  Delta  Junction,  Alaska. 


6.0  SCHEDULE  AND  SUBMITTAL  REQUIREMENTS 

Submittal  Schedule 

Pre-Final  Report  120  days  from  NTP 

Review  Conf^^ence  30  days  after  Pre-Final  submittal 

Final  Report  30  days  from  review  conference 

6.1  A  dated  submittal  letter  shall  be  provided  with  each  submittal  to  the  Contracting  Officer  with 
distribution  to  agencies  listed.  This  letter  shall  indicate  to  whom  and  the  number  of  copies  to  be  mailed  to  the 
agencies  listed  via  overnight,  hand,  or  telefax  delivery  service  by  the  AE. 

6.2  The  A/E  shall  make  direct  distribution  of  correspondence,  minutes,  report  submittals,  and 
responses  to  comments  as  indicated  by  the  following  schedule: 
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AGENCY 


Commander,  6th  Infantry  Division  (Light) 

ATTN:  APVR-FG-PW  (Murphy) 

P.O.  Box  1289,  Delta  Junction,  AK  99131 

Commander,  6th  Infiintry  Division  (Light) 

ATTN:  APVR-PW-O  (Berg) 

Building  730,  Fort  Richardson,  AK  99505-5500 

Commander,  USAED,  Mobile 
ATTN:  CESAM-EN-DM  (BattagUa) 

P.O.  Box  2288,  Mobile,  AL  36628-0001 

Commander,  USAED,  Alaska 
ATTN:  CENPA-EN-TE-DM  (Piening) 

P.O.  Box  898,  Anchorage,  AK  99506-0898 

Commander,  USAED,  Alaska 
ATTN:  CENPA-CO-FR  (Shuman) 

P.O.  Box  35066,  Fort  Wainwright,  AK  99703-0066 

Commander,  North  Pacific  Division 
ATTN:  CENPD-PE-TE  (Pinkham) 

P.O.  Box  2870,  Portland,  OR  97208-2870 

Conunander,  US  Army  Logistics  Evaluation  Agency 
ATTN:  LOEA-PL  (Mr.  Keath) 

New  Cumberland  Army  Depot 
New  Cumberiand,  PA  17070-5007 


EXECUTIVE  SUMMARIES 
REPORTS 

CORRESPONDENCE 
FIELD  NOTES 


7  7  11* 


3  3  1- 


111- 


7  7  7  1* 


111- 


1  1  - 


1 


Commander,  US  Army  Corps  of  Engineers 
ATTN:  CEMP-ET  (Mr.  GenUl) 

20  Massachussetts  Avenue,  NW 

Washington,  DC  20314-1000  1  -  -  - 

*  Field  Notes  submitted  in  Final  Form  at  interim  submittal 
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Date, 


19. 


Revised 


Original 


ject: _ 

'Estimated  by:_ 


Location : _ 

Sheets  of  Drawing  Required:, 


DO/MOD  N 


■'BTOTALS 


Item  b.  Overhead  charge  applicable  to  direct  labor. 

Item  c.  General  and  Administrative  Overhead, _ 

Item  d.  Materials  and  incidental  reproduction: 


TOTAL  DIRECT  COST 

_ %  of  Item  a. 

%  of  Item  a. 


Item  f.  Profit 


%  of  subtotal  of  Items  a,  b,  c,  d,  and  e.  (attach  profit  computations) 


Item  g.  Subcontracts  for  this  contract  (attach  breakdown  for  each  subcontract): 

arch _  STRUC _  ELEC _ 

CIVIL _  MECH _  OTHER _  SUBTOTAL 

_ %  Profit  on  subcontracts 

Item  h.  Travel  expenses:  (No  labor  -  EXPLAIN) 


PER  DIEM: 
GR  TRANS: 
AIR  FARE 
PER  DIEM: 


man  days  at  $_ 
days  at  $_ 
rd  trips  at  $_ 
rd  trips  at  $ 


PER  DAY 
PER  DAY 
PER  ROUND  TRIP 
PER  ROUND  TRIP 


(round  to  the  nearest  dollar)  TOTAL  FEE 
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PROFIT  EVALUATION  SHEET 
Weighted  Guideline  Method 
RFP/Contract  No.  _ 


Modif ication/DO 

No. 

Factor 

Degree  of  Risk 

Rate 

25  ' 

Weight 

Value 

Relative  Difficulty  of  Work 

20 

- 

Size  of  Job 

15 

Period  of  Performance 

20 

Contractor's  Investment 

5 

Assistance  by  Government 

5 

Subcontracting 

10 

TOTAL 

100« 

PROFIT 

Explanation  of  Weight  Assigned— 

Degree  of  Risk: _ 

Relative  Difficulty  of  Work: _ 

Size  of  Job: _ 

Period  of  Performance: _ 

Contractor's  Investment: _ 

Assistance  by  Government: _ 

Subcontracting: _ 


NPA  Form  13  Previous  Editions  Obsolete 
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Based  on  the  circumstances  of  the  procurement  action,  each  of  ,, 
factors  shall  be  weighted  from  .07  to  .15  as  indicated  below.  Value  shall 
be  obtained  by  multiplying  the  rate  by  the  weight. 

totaled  indicates  the  fair  and  reasonable  profit  percentage  under  the 
circumstances  of  the  particular  procurement. 


Decree  of  Risk:  Where  the  work  involves  no  risk  or  the  degree  of  risk  is 
very  small,  the  weighting  should  be  .07;  as  the  degree  of  risk  increases, 
the  weighting  should  be  increased  up  to  a  maximum  of  J5.  For  construction 
work,  lump  sum  items  shall  generally  have  a  higher  weight  than  unit  P^ice 
items;  other  things  to  consider  include  the  nature  of  the  work  and  where 
is  to  be  performed,  etc.  AE  contracts  with  options  shall  generally  have  a 
higher  weighted  value  than  contracts  without  options;  other  things  to 
consider  include  nature  of  design,  responsibility  for  design,  amount  of 
principal  time  required,  etc.  For  all  types  of  contracts  consider  the 
portion  of  the  work  to  be  done  by  subcontractors,  amount  and  type  of  labor 
included  in  costs,  whether  the  negotiation  is  before  or  after  performance  of 
the  work,  etc.  Modifications  settled  before  the  fact  have  much  greater  risk 
than  those  settled  after  the  fact.  A  weight  of  .07  is  appropriate  for  after 
the  fact  equitable  adjustments  and/or  settlements. 

Relative  Difficulty  of  Design:  If  the  design  is  most  difficult  and  complex 
the  weighting  should  be  .15  and  should  be  proportionately  reduced  to  .07  on 
the  simplest  of  jobs.  This  factor  is  tied-in  to  some  extent  with  the  degree 
of  risk.  Some  things  to  consider  are:  the  nature  of  the  design,  by  whom  it 
is  to  be  done,  i.e.  subcontractor,  consultants,  what  is  the  schedule,  etc., 
and  it  is  rehab  or  new  work. 


Size  of  Job:  All  work  and  fees  not  in  excess  of  |50, 000  shall  be  weighted 
at  .lb.  Rork  estimated  between  $50,000  and  $500,000  shall  be 
proportionately  weighted  from  .15  to  .09.  Work  from  $500,000  to  $1,000,000 
shall  be  proportionately  weighted  from  .09  to  .07.  Work  in  excess  o 
$1,000,000  shall  oe  weighted  at  .07.  It  should  be  noted  that  control  or 
fixed  expenses  generally  improves  with  increased  job  magnitude. 

Period  of  Performance:  Work  in  excess  of  24  months  (180  days  actual  ^timeji^ 
are  to  be  weighteo  at  .15.  Work  of  lesser  duration  shall  be  proportionately 
weighted  from  .07  to  .15  for  work  not  exceeding  60  days. 


Contractor's  Investment:  To  be  weighted  from  .07  to  .15  on  the  basis  of 
below  average,  average,  and  above  average.  Things  to  consider  include 
amount  of  subcontracting.  Government-furnished  property  or  data  sucn  as 
surveys,  soil  tests,  method  of  making  progress  payments,  etc. 

Assistance  by  Government:  To  be  weighted  from  .15  to  .07  onthe  basis  of__^ 
average  to  above  average.  For  construction  consider  use  of  Government-ownea 
property,  equipment  and  facilities,  expediting  assistance,  etc.  For  Ats 
consider  use  of  as-built  drawings.  Government  surveys,  soil  exploration,  ana 
foundation  recommendations. 


Subcontracting:  To  be  weighted  inversely  proportional  to  the 
subcontracting.  Where  80%  or  more  of  the  work  is  to  be  subcontracting  use 
.07.  The  weighting  should  be  increased  proportionately  to  .15  where  an  xne 
work  is  performed  by  the  contractor's  own  forces. 
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2750  South  Wadswortih  Blvd.  •  Suite  C-200 
Denver,  Colorado  80227-3400 
303/988-2951  •  Fax:  303/985-2527 


CONnRMATION  NOTICE 


Confirmation  Notice  No.  1 


EMC  #1406.003 


DATE: 


11  September  1995 


PLACED  TO: 
RECEIVED  FM: 
REPRESENTING: 
PHONE: 


Dennis  Jones  /  Fred  Jones 
Dave  Piening  /  Gary  Creviston 
U.S.  Army,  COE,  Alaska  District 
907/753-5609 


PROJECT:  Energy  Efficiency  Study,  Ft  Greely,  AK 

CONTRACT  NO.:  DACA01-94-D-0033,  DeUvery  Order  No.  003 


NOTES  Fred  Jones, 

PREPARED  BY:  EMC  Engineers,  Inc. 


TIME  &  DATE  10:30  MST 

OF  TELECON:  11  September  1995 


SUBJECT:  Qarifications  to  SOW  dated  1  August  1995 


The  following  is  a  smnmary  of  the  items  discussed,  the  comments  made,  and  the  decisions 
made  dxiring  the  telephone  conversation. 

1.  EMC  win  submit  a  combined  report  that  indudes  the  Energy  Effidency  Studies  for  the 
Power,  Steam,  Water,  and  Sanitary  Sewer  Distribution  Systems. 

2.  EMC  wiU  proceed  witii  the  study  using  the  list  of  buildings  to  remcun  active  as  provided 
in  the  SOW  dated  1  August  1995.  If  this  list  is  changed  significantly  before  the  completion 
of  the  report  and  the  results  of  the  study  are  impacted,  a  change  in  the  SOW  wiU  be 
issued. 


3.  EMC  wiU  use  the  distribution  list  from  the  original  SOW  dated  1  August  1994. 
Commander  Pinkham  will  receive  one  copy  of  the  report 

4.  EMC  will  provide  23  copies  each  of  the  Pre-Final  and  Final  reports. 

5.  EMC  will  address  the  fact  that  the  base  will  not  begin  downsizing  until  1997  and  the 
downsizing  will  continue  through  2000.  The  interim  period  between  1995  and  1997  will 
be  discussed  in  the  power  distribution  section  of  the  study. 
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Confirmation  Notice  No.  1 
11  September  1995 

Page  2  of  2 


6.  EMC  win  include  the  cost  of  having  GVEA  provide  electric  service  to  die  bvuldings  that 
will  remain  after  the  downsizing. 

7.  The  submittal  schedule  will  be  the  same  as  shown  in  Section  6.0,  Page  D-4  of  the  SOW 
dated  1  August  1995.  For  the  sake  of  clarity,  that  schedule  is  as  follows: 

Submittal  Schedule 

Pre-Final  Report  120  days  from  NTP 

Review  Conference  30  days  after  Pre-Final  Submittal 

Final  Report  30  days  from  review  conference 


/oic 

Action  Required:  Issue  Notice  to  Proceed. 

cc:  Dennis  Jones 
File 

If  any  portion  of  this  Confirmation  Notice  is  incorrect,,  please  notify  us  immediately.  If  correspondence  is  not  received  to 
the  contrary  within  14  days,  it  will  be  assumed  that  the  decisions,  conclusions,  and  status  outlined  in  this  Confirmation 
Notice  are  correct 
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2750  Soutfi  Wadsworth  Blvd.  •  Suite  C-200 
Denver,  Colorado  80227-3400 
303/988-2951  •  Fax:  303/985-2527 


CONnRMATION  NOTICE 


Confirmation  Notice  No.  2  EMC  #1406.003 

DATE:  12  September  1995 

PLACED  TO:  Dennis  Jones 

RECEIVED  FM:  Dave  Piening 

REPRESENTING:  U.S.  Army,  COE,  Alaska  District 
PHONE:  907/753-5609 

PROJECT:  Energy  Efficiency  Study,  Ft  Greely,  AK 

CONTRACT  NO.:  DACA01-94-D-0033,  DeUvery  Order  No.  003 

NOTES  Fred  Jones, 

PREPARED  BY:  EMC  Engineers,  Inc. 

TIME  &  DATE  16:45  MST 

OFTELECON:  12  September  1995 

SUBJECT:  Clarifications  to  Confirmation  Notice  No.  1 

The  following  is  a  summary  of  the  items  discussed,  the  comments  made,  and  the  decisions 
made  during  the  telephone  conversation. 

1.  EMC  will  submit  two  separate  reports  for  the  Energy  Efficiency  Study  for  Fort  Greely 
Alaska.  One  report  wiU  be  entitled  "Energy  Efficiency  Study  (Power  Distribution),  Fort 
Greely,  Alaska.  The  other  report  will  be  entitled  "Energy  Efficiency  Study  (Steam,  Water, 
Sanitary  Sewer),  Fort  Greely,  Alaska. 


/ok 

Action  Required:  Issue  Notice  to  Proceed. 

cc:  Dermis  Jones 
Bill  Center 
File 

If  any  portion  of  this  Confirmation  Notice  is  incorrect,  please  notify  us  immediately.  If  correspondence  is  not  received  to 
the  contrary  within  14  days,  it  will  be  assumed  that  the  decisions,  conclusions,  and  status  outlined  in  this  Confirmation 
Notice  are  correct 
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ENGINEERS,  INC. 


2750  South  Wadsworth  Blvd.  •  Suite  C-200 
Denver,  Colorado  80227-3400 
303/988-2951  •  Fax:  303/985-2527 


CONFIRMATION  NOTICE 


Confirmation  Notice  No.  3 


EMC  #1406.003 


DATE: 


8  December  1995 


PLACED  TO: 
RECEIVED  FM: 
REPRESENTING: 
PHONE: 


Dave  Piening 
Fred  Jones 

U5.  Army,  COE,  Alaska  District 
907/753-5609 


PROJECT :  Energy  Efficiency  Study,  Ft  Greely,  AK 

CONTRACT  NO.:  DACA01-94-D-0033,  Delivery  Order  No.  003 


NOTES  Fred  Jones, 

PREPARED  BY:  EMC  Engineers,  Inc. 


TIME  &  DATE  Approximately  11:00  MST 

OF  TELECON:  6  December  1995 


SUBJECT: 


GVEA  Letter 


The  following  is  a  summary  of  the  items  discussed,  the  comments  made,  and  the  decisions 
made  during  file  telephone  conversation. 

1.  The  letter  to  GVEA  prepared  by  EMC  for  the  purpose  of  ascertaining  their  interest  in 
suppl)dng  electricity  directly  to  the  remaining  buildings  at  Fort  Greely  after  the 
realignment  has  been  forwarded  to  the  appropriate  contracts  people  for  disposition.  It  is 
likely  that  an  answer  on  this  issue  will  not  be  back  before  the  power  distribution  report 
submittal  is  due.  If  that  is  the  case,  the  issue  will  be  mentioned  in  the  report  only  to  the 
extent  that  it  is  another  avenue  that  is  being  investigated. 


2  It  has  not  been  determined  yet  whether  the  review  meeting  will  be  held  in  Delta  Jimction 
or  Anchorage.  Will  confirm  later. 


/oic 

Action  Required:  Issue  Notice  to  Proceed. 

cc:  Fred  Jones 
Dennis  Jones 
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Confirmation  Notice  No.  3 
8  December  1995 
Page  2  of  2 

Doug  Gray 
File 

If  any  portion  of  this  Confirmation  Notice  is  incorrect,  please  notify  us  immediately.  If  correspondence  is  not  Reived  to 
the  contrary  within  14  days,  it  will  be  assumed  that  the  decisions,  conclusions,  and  status  outlined  in  this  Confirmation 
Notice  are  correct 
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Field  Survey  Notes 
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EMC  ENGINEERS,  INC. 

2750  S.  Wadsworth  Blvd.  9755  Dogwood  Rd. 
Suite  C-200  Suite  220 

Denver,  CO  80227  Roswell,  GA  30075 

(303)  988-2951  (404)  642-1864 


CALCULATED  BY 


CHECKED  BY  . 
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Pole  Testing  Notes 
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The  Pole  Strength  Analyzer 


ASSESS  THE  STRENGTH  OF  YOUR  WOOD  POLES 
IN  ONLY  3  TO  5  MINUTES!! 


PoleTest™  is  a  simple-to-use 
instrument  for  predicting  the  bend¬ 
ing  strength  of  wood  poles. 

WHY  STRENGTH? 

Your  system  design  is  based  on 
strength  and  your  maintenance  and 
upgrading  decisions  should  be  also. 

All  wood  poles  of  the  same 
species  do  not  have  the  same  fiber 
strength.  In  fact,  based  on  the 
results  of  destructive  tests,  some 
poles  of  the  same  species  and  class 
may  be  more  than  three  times  stronger  than  others.  Older  poles  may  have  an  even 
wider  range  of  strength.  People  working  with  wood  recognize  that  poles  exhibit  sig¬ 
nificant  strength  variation  but  no  one  can  distinguish  a  weak  pole  from  a  strong  pole 
based  on  a  visual  inspection. 

PoleTest™  is  the  ONLY  wood  pole  test  device  which  directly  predicts  pole  strength. 
The  reliability  of  the  strength  prediction  using  PoleTest™  is  unmatched  by  any  other 
method,  technique  or  instrument. 

* 

PoleTest™  is  the  culmination  of  research  sponsored  by  EPRI  and  EDM. 
PoleTest™  is  based  on  thousands  of  actual  full-scale  destructive  tests  and  is  not 
simply  a  theoretical  approach.  This  extensive  data  base  is  available  only  in  PoleTest™. 


POLETEST™  USES: 


j%|a^akepole-'repaii7fepl^rnint^ecisions 
°^Geterpn.eiinereliability4^ 


'  “^^^ji^futufe^main^hance  requirem 
n^l^drt  new  poles  to  optimize  use 
o  "determine  code  conformance 
n  -l^ailure  assessment  and  litigation  support 


ENGINEERING  DATA  MANAGEMENT,  INC. 


4700  McMurray  Ave..  Bldg,  A 
Fort  Collins.  Colorado  80525 
Phone:  303/223-0457 
Fax:  303./223-0484 


PoleTest^"^  incorporates  technology  developed  for  the  Electric  Power  Industry  under  the  sponsorship  of  the  Electric  Power 
Researchlnstitute,  (EPRI). 


JOIN  THE  LIST  OF  POLETEST™  USERS 
WHO  ARE  CURRENTLY  SAVING  MONEY 
BY  MORE  EFFECTIVELY  MANAGING  THEIR  WOOD  POLES 

Pole  Strength  Assessment: 

Destructive  testing  was  conducted  for  Tampa  Electric  Co.  on  24  southern  pine  poles  that  had 
-  been  rejected  using  conventional  inspection  methods  and  25  poles  that  were  judged  acceptable. 
Results  showed  that  50%  of  the  rejected  poles  had  adequate  strength  to  remain  in  service,  while 
30%  of  the  accepted  poles  did  not  have  adequate  strength. 

RGSUlt  -  greater  life  from  the  good  poles  and  greater  reliability  from  the  lines. 

Upgrading  and  Rebuilding: 

United  Power  Association  used  PoleTesf^^to  evaluate  a  line  to  be  upgraded.  Several  weak 
poles  in  the  line  were  identified  while  the  majority  of  poles  were  found  to  have  sufficient  strength 
to  allow  a  cost-effective  upgrade. 

Result  -  A  cost-effective  upgrade  was  possible  while  retaining  the  reliability  of  the  line. 

inspection  Programs: 

Idaho  Power  Company  used  PoleTest^to  evaluate  the  strength  of  an  older  line  that  was  get¬ 
ting  expensive  to  maintain.  The  strength  information  indicated  that  replacing  or  repairing  a  small  * 
number  of  structures  would  result  in  the  reliability  of  the  line  returning  to  an  acceptable  level. 

Result  -  The  life  extension  of  the  line  proved  to  be  a  cost-effective  option. 

Montana  Power  is  using  PoleTest^to  identify  weak  poles  which  require  repair  or  replace¬ 
ment  before  winter.  In  addition,  maintenance  can  be  planned  for  the  following  year  to  repair  struc¬ 
tures  that  were  found  to  be  marginal,  but  not  critical  this  year. 

Result  -  Greater  reliability  of  the  lines  and  better  utilization  of  existing  mamhours. 

Maintenance  and  Replacement: 

The  Electric  Power  Research  Institute  (EPRI)  says:  Using 
present  inspection  methods,  approximately  667  poles  of  a 
10,000-pole  line  would  be  replaced  annually.  If  by  using  the 
EPRI-developed  NDE  method  to  inspect  poles,  the  useful  life  of 
only  one-third  of  these  667  poles  is  extended  5  years,  then  the 
potential  savings  to  the  utility  is  on  the  order  of  $1 ,000,000  per 
year. 

LET  EDM  SHOW  YOU  HOW  TO 
COST  EFFECTIVELY  EXTEND  THE  LIFE  AND  INCREASE 
THE  RELIABILITY  OF  YOUR  WOOD  POLE  LINES. 
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Typical  Strength  Limits  for  Use  with  PoIeTest” 
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SCOPES  OF  BASIC  MANUAL  CLASSIFICATIONS 


Issued  January  1993 


SECTION  1,  PAGE  25 


produce  the  final  product.  This  classification  includes  upholster¬ 
ing  operations. 


PHRASEOLOGY  VENEER  PRODUCTS  MFG.  Includes 
veneer  manufacturing. 

CROSS-REF.  State  Special;  Texas— Veneer  Mfg. 

SCOPE  This  classification  applies  to  insureds  who  manufac- 
ture  veneer  and  further  process  the  veneer  into  a  product. 
sawing  of  logs  into  bolts,  the  softening  of  same  in  vats  of  hot 
water  or  steam  rooms,  then  either  turning,  slicing  or  sawng 
and  the  final  dipping  of  the  single  ply  sheets  to  size  and  drying 
are  the  operations  performed  in  the  manufacture  of  rough 
veneer.  Some  rough  veneer  may  be  sold  as  a  product. 

The  operations  Involved  in  the  manufacture  of  veneer 
products  will  vary  depending  on  the  product  to  be  manufac¬ 
tured.  Wire  stapling  machines,  wire  hoop  machines,  dipf^rs, 
table  saws  and,  in  some  Instances,  punch  presses  for  making 
rMtai  parts  are  utilized  In  the  manufacture  of  veneer  barrels, 
baskets  of  woven  veneer,  wire  staple  baskets  or  wire  staple 
frurt  hampers  of  stripped  veneer,  tacked  or  wire  st^le  berry 
boxes  of  sheet  veneer  arxl  wire  bound  fruit  crates  of  stripped 
veneer  with  or  without  turned  wood  slabs  or  ends. 

In  the  manufadure  of  veneer  seats,  veneer  panels,  plywod 
panels  and  veneer  covered  furniture  cores,  v/lre  worWng 
machirres  do  rwt  prevail  but  are  supplanted  by  taping, 
damping  or  pressing  machines  which  are  used  to  assemble 
the  single  ply  veneer  into  two,  three,  four  or  more  ply  products. 
Ail  veneer  products  operations,  irrespective  of  character,  are 
readily  Wem’ified  by  the  presence  of  a  large  amount  of  assem¬ 
bly  work. 


PHRASEOLOGY  VENEER  PRODUCTS  MFG.— NO 
VENEER  MFG.  ^ 

SCOPE  Code  2916  applies  to  insureds  who  manufacture 
products  made  from  veneer  but  do  not  manufacture  the  veneer 
used  in  such  products.  “Veneer"  has  been  defined  as  a  thin 
layer  of  material,  usually  made  of  wood  or  plastic,  >^ich  is 
used  to  cover  the  surface  of  arwther  material.  Veneer  in  most 
instances  will  have  a  superior  quality  surface  when  compared 
to  the  surface  it  covers.  Refer  to  Code  2915  for  risks  which 
manufacture  veneer  and  further  process  the  veneer  into  a 
product.  Refer  to  Code  4250  for  risks  which  engage  in  the 
lamination  of  paper  to  manufacture  paper  or  paper-like 


products.  .  ^  *t. 

As  veneer-covered  products  are  many  and  varied,  there  may 
be  little  operational  similarity  between  risks  contemplated  by 


Code  2916. 

Wire  stapling  machines,  wire  hoop  machines,  clippers,  table 
saws  and,  in  some  instances,  punch  presses  for  rnaking  metal 
parts  are  utilized  in  the  manufacture  of  woven,  stripped  or  wire 
stapled  veneer  products  such  as  barrels,  baskets,  fruit  ham¬ 
pers.  berry  boxes  and  fruit  crates  with  or  without  turned  wood 
slabs  or  ends. 

Taping,  gluing,  clamping  and/or  pressing  machines  are  used 
to  manufacture  veneered  produces  such  as  seats,  panels, 
plywood,  kitchen  counter  tops,  desk  tops,  sink  tops,  chalk¬ 
boards.  bulletin  boards  and  furniture  cores.  The  manufacture 
of  these  products  will  generally  Involve  the  lamination  of  vinyl 
or  plastic  top  coverings  to  particle  boards.  While  the  assembly 
of  these  products  usually  consists  of  the  application  of  a  single- 
ply  veneer  to  another  surface,  processes  that  involve  mufti-ply 
applications  are  additionally  contemplated  by  Code  2916. 


Insureds  who  cover  sheetrock  with  wallpaper  have  been/ 
assigned  to  Code  2916;  however,  wallpai:^ring  of  vralls  is  not 
considered  a  veneering  operation  and  is  contemplated  by 
either  Code  5474  or  5481.  .  u  ^ 

All  veneer  product  operations,  irrespective  of  character,  are 
readily  identified  by  the  presence  of  a  large  amount  of  assem¬ 
bly  work  involving  the  combining  of  two  or  more  surfaces  to 
each  other. 


"^^biing["or 
finishing  operations,  and  manufacturing  of  the  piano  action. 
Also  applies  to  player  pianos. 

CROSS-REF.  Musical  kistrument  Mfg.— Wood— NOC;  Organ 

Buik^g  &  Inst^llBtion.  t  t 

SCOPE  This  is  a  product  classification  which  Includes 
fabrication  of  metal  frames,  sounding  boards,  keyboards,  wire 
and  string  graduation. 

Musical  Instrument  Manufacturing— Wood— NOC—<»ntem- 

plates  the  manufacture  of  instruments  made  of  wood,  case 
manufacturing  and  the  tanning  of  skins  used  in  manufadunng 
wooden  drums,  tambourines  ar«l  banjos  have  been  TOnsldered 
Incidental  to  the  operations  assigned  to  Code  29p. 

Organ  Building  And  Installation— contemplates  the  manufac¬ 
ture  of  the  complete  organ  including  Installation  as  wellMwe 
manufacture  of  the  keyboards,  sounding  boards,  action  boards, 
metal  frames,  metal  organ  pipes,  switches,  relays,  magnets, 
wind  chests,  wind  reservoirs  and  blower  systems. 


PHRASEOLOGY  PENCIL  MFG. 

CROSS-REF.  Crayon  Mfg.;  Penholder  Mfg. 

SCOPE  Applicable  to  the  manufacture  of  crayons,  pe  ^ 
holders,  lead,  wax  copying  and  colored  pencils  enca^d  in 
wood.  Operations  usually  begin  with  raw  logs,  or  pencil  slats 
which  are  purchased  from  pencil  stock  manufarturers.  Equip¬ 
ment  involves  grinding  mills,  wood  sha|»rs,  kilns,  extrusion 
press,  punch  press  and  dipping  or  spraying  apparatus.  Metal 
eraser  tips  are  stamped  out  on  presses  and  fitted  with  rubber 
erasers  either  by  the  insured  or  by  subcontractors. 


PHRASiOLOW  wbdb  PRESERVING  &  DRIVERS, 
includes  yard  or  InckJenta!  woodworking  operations. 
CROSS-REF.  Tie  Yard  &  Drivers— includes  preserving 
operations.  Codes  2960  and  8232— Lumberyard  or  2702— Log- 
gii^  or  Lumbering  shall  not  be  assigned  to  the  same  risk 
..unless  the  operations  described  by  these  classifications  are 
conducted  as  separate  and  distinct  businesses.  Pole  Yard  & 
Drivers.  This  cross-reference  has  the  same  footnote  as  Tie 
Yard  &  Drivers. 

SCOPE  Wood  piles,  poles,  crossties,  lumber  and  Items  to  be 
preserved  are  delivered  at  treating  plant  where  the  items  are 
peeled,  seasoned  (air-  or  kiln-dried)  and  machined,  if  neces¬ 
sary,  before  treating.  Pre.se rvatives  fall  into  two  general 
clasps:  oils,  such  as  creosote  and  petroleum  solutions  of 
pentachlorophenol,  and  waterborne  salts  applied  as  water 
solutions.  The  preservative  may  be  applied  by  pressure  or 
superficially  by  spraying,  brushing,  dipping  and  soaking. 
Treated  wood  is  then  inspected,  stored  and  shipped. 
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A  ★  next  lo  a  code  number  indicates  an  updated  scope. 
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Load  Analysis 
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APPENDIX  E 


Modelling  Calculations 


LUMPED  LOAD  CALCULATIONS 


The  following  are  definitions  of  terms  and  descriptions  of  calculations  used  in  the  the 
lumped  load  calculations  on  the  spreadsheets  contained  in  this  section. 

Estimated  Demand  -  This  value  is  entered  by  the  user.  It  is  used  to  calculate  the  "Estimated 
Load  Each"  from  the  "3  Ph.  Eq.  KVA".  It  represents  the  percent  of  coimected  KVA  to 
which  the  transformer  is  actually  loaded. 

Power  Factor  -  All  transformers  are  assumed  to  operating  at  a  95%  power  factor  based 
upon  the  yearly  peak  load  data  from  December  7,  1994  at  12:00  hours,  AST.  Since  the 
majority  of  the  loads  on  the  base  are  lighting  loads  and  other  high  power  factor  loads  this 
assumption  is  reasonable. 

Voltage  -  The  feeder  voltage. 

Feeder  Ampacity  -  The  feeder  ampacity  is  taken  form  the  "Electric  Plant  Operating  Log"  for 
December  7, 1994  at  1200  hours,  AST.  This  is  tiie  peak  post  load  for  the  year  and  is  selected 
because  it  represents  the  worst  case  loading. 

Bus  No.  -  This  column  contains  the  bus  numbers  served  by  a  feeder  and  referenced  to  tiie 
one-line  diagrams. 

Trans  No.  -  This  column  contains  the  transformer  number  as  it  referenced  on  the  one-line 
diagram. 

1  Ph,  KVA  -  This  column  contains  the  KVA  rating  of  the  single  phase  transformers  in  the 
bank. 

Trans.  Phase  -  This  column  indicates  weather  the  transformers  in  the  bank  are  connected 
single  phase  or  three  phase. 

3  Ph.  Eg.  KVA  -  This  column  contains  the  three  phase  equivalent  kVA  for  the  transformer 
bank  depending  upon  it's  connection.  This  colunm  is  necessary  since  the  DAPPER 
Program  cannot  model  single  phase  loads.  For  the  purpose  of  tiiis  study  the  line  currents 
are  of  most  importance  since  they  are  directiy  responsible  for  the  magnitude  of  the  line 
losses.  This  column  contains  the  "1  Ph.  KVA"  column  times  V3  for  single  phase 
transformers  to  simulate  the  single  phase  current  that  the  transformer  would  normally 
draw  on  one  phase,  only  on  all  three  phases.  This  column  contains  the  "1  Ph.  KVA" 
column  times  3  for  the  three  phase  transformers. 

Estimated  Load  Each/KVA  -  This  column  contains  the  product  of  the  "Estimated  Demand" 
and  the  "3  Ph.  Eq.  KVA"  columns. 
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F.<;timatpd  Load  Each/KW  -  This  column  contains  the  product  of  the  "Estimated  Load 
Each/KVA"  column  and  the  "Power  Factor". 

Estimated  Load  Each/KVAR  -  This  column  contains  the  square-root  of  the  "Estimated 
Load  Each/KVA"  squared  minus  the  "Estimated  Load  Each/KW"  squared. 

Est.  Lumped  Load/KW  -  This  column  contains  the  sum  of  tiie  "Estimated  Load 
Each/KW'"s  for  the  "Bus  No."  shown  in  the  far  left  column.  These  values  are  entered  into 
the  DAPPER  Program  as  special  loads  for  the  bus. 

Est.  Lumped  Load/KVAR  -  This  column  contains  the  sum  of  the  "Estimated  Load 
Each/KVAR'"s  for  the  "Bus  No."  shown  in  the  far  left  column.  These  values  are  entered 
into  the  DAPPER  Program  as  special  loads  for  the  bus. 

Feeder  Totals  -  This  row  contains  the  sum  of  columns: 

•  1  Ph.  KVA 

•  3  Ph.  Eq.  KVA 

•  Estimated  Load  Each/KVA 

•  Estimated  Load  Each/KW 

•  Estimated  Load  Each/KVAR 

•  Est.  Lumped  Load/KW 

•  Est.  Lumped  Load/KVAR 

Feeder  Ampacity  Total  -  This  cell  contains  the  calculated  demand  amps  based  on  the  sum 
of  the  "Estimated  Load  Each/KVA".  It  is  not  used  for  any  other  calculations  nor  is  it 
entered  into  the  DAPPER  Program.  It  is  simply  used  as  reference  compared  to  the  Feeder 
Ampacity  above. 
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Estimate  of  Poles 
1995-1997  Study 


Pole  Spacing 

125  ft 

Overhead  Electric  Lines 

31.2  mi 

Total  Number  of  Poles 

1318  =  Overhead  Electric  Lines  *  5280 

Pole  Spacing 

Percent  Bad  Cross-Arms 

5% 

Total  number  of  cross 
arms  to  be  replaced 

66  =  Total  Number  of  Poles  *  Percent  Bad  Cross-Arms 

Total  number  of  insulators 

3954  =  Total  Number  Poles  *  3 

Percent  Bad  Insulators 

15% 

Total  number  on  insulators 
to  be  replaced 

594  =  Total  Number  of  Insulators  *  Percent  Bad  Insulators 

No.  of  Grounded  poles 
per  mile 

4 

Total  grounded  Poles: 

329  =  Miles  *  5280" 

Pole  Spacing  *  #  of  GND.  Poles/mile 

#4  Ground  Wire  per  pole 

50  ft 

Total  length  of  ground 
conductor 

16.47  mft 
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Feeder  1 


LUMPED  LOAD  CALCULATIONS 


1995  to  1997  Study 

Estimates  based  on  actual  feeder  data  from  December  7, 1994  at  1200  AST 


Estimated  Demand  35%  Voltage  2,400 

Power  Factor  95%  Feeder  Ampacity  125 


Bus 

No. 

Connected 

3Ph. 

Eq.KVA 

Computer  Model  1 

Trans. 

No. 

1  Ph. 
KVA 

Trans. 

Phase 

Estimated  Load  Each 

Est.  Lum 

ped  Load 

KVA 

KW 

KVAR 

KW 

KVAR 

105 

1-1 

15 

1 

25.98 

8.96 

8.52 

2.80 

9 

3 

110 

1-2 

37.5 

1 

64.95 

22.41 

21.29 

7.00 

21 

7 

115 

1-3 

25 

3 

75.00 

25.88 

24.58 

8.08 

25 

8 

120 

1-4 

50 

3 

51.75 

49.16 

16.16 

222 

73 

1-5 

50 

3 

150.00 

51.75 

49.16 

16.16 

1-6 

100 

1 

173.21 

59.76 

56.77 

18.66 

1-7 

75 

1 

129.90 

44.82 

42.58 

13.99 

1-8 

37.5 

1 

64.95 

22.41 

21.29 

7.00 

121 

1-9 

10 

1 

17.32 

5.98 

5.68 

1.87 

62 

21 

1-10 

25 

1 

43.30 

14.94 

14.19 

4.66 

1-11 

37.5 

1 

64.95 

22.41 

21.29 

7.00 

1-12 

37.5 

1 

64.95 

22.41 

21.29 

122 

1-13 

25 

1 

43.30 

14.94 

14.19 

4.66 

98 

32 

1-14 

10 

3 

30.00 

10.35 

9.83 

3.23 

1-15 

75 

3 

225.00 

77.63 

73.74 

24.24 

125 

1-16 

25 

1 

43.30 

14.94 

14.19 

4.66 

62 

20 

1-17 

50 

1 

86.60 

29.88 

28.38 

9.33 

1-18 

5 

3 

15.00 

5.18 

4.92 

1.62 

1-19 

25 

1 

43.30 

14.94 

14.19 

4.66 

130 

1-20 

50 

1 

86.60 

29.88 

28.38 

9.33 

31 

10 

1-21 

5 

1 

8.66 

2.99 

2.84 

0.93 

135 

1-22 

25 

1 

43.30 

14.94 

14.19 

4.66 

14 

5 

Feeder  To 

tals 

1225 

1,649.59 

569.11 

540.65 

177.70 

544 

179 

{Feeder  Ampacity 

136.91 

11/27/95  2:11  PM 
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Feeder  2 


LUMPED  LOAD  CALCULATIONS 

1995  to  1997  Study 

Estimates  based  on  actual  feeder  data  from  December  7, 1994  at  1200  AST 


Estimated  Demand  41%  Voltage  2,400 

Power  Factor  95%  Feeder  Ampacity  122 


Bus 

No. 

Connected 

3Ph. 

Eq.KVA 

Computer  Model  | 

Trans. 

No. 

1  Ph. 
KVA 

Trans. 

Phase 

Estimated  Load  Each 

EsL  Lum 

ped  Load 

KVA 

KW 

KVAR 

KW 

KVAR 

2-1 

15 

3 

45.00 

18.45 

17.53 

5.76 

69 

22 

2-2 

37.5 

3 

112.50 

46.13 

43.82 

14.40 

2-3 

75 

3 

225.00 

92.25 

87.64 

28.81 

88 

29 

215 

2-4 

75 

3 

225.00 

92.25 

87.64 

28.81 

88 

29 

220 

2-5 

50 

3 

150.00 

61.50 

58.43 

19.20 

58 

19 

235 

2-6 

37.5 

3 

112.50 

46.13 

43.82 

14.40 

44 

14 

236 

2-7 

75 

3 

225.00 

92.25 

87.64 

28.81 

88 

29 

240 

2-8 

75 

3 

225.00 

92.25 

87.64 

28.81 

88 

29 

Feeder  To 

tals 

1320 

1,320.00 

541.20 

514.14 

168.99 

^^1 

171 

(Feeder  Ampacity 

130.19 

11/27/95  2:11  PM 
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Feeder  3 


LUMPED  LOAD  CALCULATIONS 

1995  to  1997  Study 

Estimates  based  on  actual  feeder  data  from  December  7, 1994  at  1200  AST 

Estimated  Demand  34%  Voltage  2,400 

Power  Factor  95%  Feeder  Ampacity  85 


Bus 

No. 

Connected 

3Ph. 

Eq.KVA 

Computer  Model  I 

1  Ph. 
KVA 

Estimated  Load  Each 

EsL  Lum 

ped  Load 

KVA 

KW 

KVAR 

KW 

KVAR 

■■■ 

301 

3-1 

30 

1 

51.96 

17.64 

16.76 

5.51 

186 

61 

3-2 

50 

3 

150.00 

50.93 

48.38 

15.90 

3-3 

50 

3 

150.00 

50.93 

48.38 

15.90 

3-4 

75 

3 

225.00 

76.39 

72.57 

23.85 

305 

3-5 

15 

3 

45.00 

15.28 

14.51 

4.77 

15 

5 

310 

3-6 

15 

3 

45.00 

15.28 

14.51 

4.77 

162 

54 

3-7 

15 

3 

45.00 

15.28 

14.51 

4.77 

3-8 

50 

3 

150.00 

50.93 

48.38 

15.90 

3-9 

0 

0 

0.00 

0.00 

0.00 

0.00 

3-10 

37.5 

3 

112.50 

38.19 

36.28 

11.93 

3-11 

37.5 

3 

112.50  1 

38.19 

36.28 

11.93 

3-12 

15 

1 

25.98 

8.82  n 

8.38 

2.75 

tals 

840 

1,112.94 

377.84 

358.95 

117.98 

363 

120 

{Feeder  Ampacity 

90.90 

11/27/95  2:11  PM 
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Feeder  4 


LUMPED  LOAD  CALCULATIONS 

1995  to  1997  Study 

Estimates  based  on  actual  feeder  data  from  December  7, 1994  at  1200  AST 

Estimated  Demand  26%  '  Voltage  2,400 

Power  Factor  95%  Feeder  Ampacity  100 


Bus 

No. 

Connected 

3Ph. 

Eq.KVA 

Computer  Model  | 

Trans. 

No. 

1  Ph. 
KVA 

Trans. 

Phase 

Estimated  Load  Each 

Est.  Lum 

ped  Load 

KVA 

KW 

KVAR 

KW 

KVAR 

401 

4-1 

100 

3 

300.00 

78.75 

74.81 

24.59 

75 

25 

403 

4-2 

166.67 

3 

500.01 

131.25 

124.69 

40.98 

125 

41 

405 

4-3 

50 

3 

150.00 

39.38 

37.41 

12.29 

65 

22 

4-4 

37.5 

3 

112.50 

29.53 

28.05 

9.22 

410 

4-5 

25 

3 

75.00 

19.69 

18.70 

6.15 

143 

47 

4-6 

166.67 

3 

500.01 

131.25 

124.69 

40.98 

Feeder  Tot 

tals 

1637.52 

1,637.52 

429.85 

408.36 

134.22 

408 

134 

[Feeder  Ampacity 

103.41 

11/27/95  2:11  PM 
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Feeder  5 


LUMPED  LOAD  CALCULATIONS 

1995  to  1997  Study 

Estimates  based  on  actual  feeder  data  from  December  7, 1994  at  1200  AST 


Estimated  Demand  11%  Voltage  2,400 

Power  Factor  95%  Feeder  Ampacity  60 


Bus 

No. 

1  Connected 

3Ph. 

Eq.KVA 

1  Computer  Model  | 

Trans. 

No. 

1  Ph. 
KVA 

Trans. 

Phase 

1  Estimated  Load  Each 

1  Est  Lumped  Load  | 

KVA 

KW 

KVAR 

KW 

KVAR 

510 

5-1 

100 

3 

300.00 

33.00 

31.35 

10.30 

31 

10 

512 

5-2 

15 

1 

25.98 

2.86 

2.71 

0.89 

14 

5 

5-3 

37.5 

3 

112.50 

12.38 

11.76 

3.86 

514 

5-5 

15 

3 

45.00 

4.95 

4.70 

1.55 

5 

2 

515 

5-4 

25 

3 

75.00 

8.25 

7.84 

2.58 

8 

3 

520 

5-6 

15 

3 

45.00 

4.95 

4.70 

1.55 

5 

2 

525 

5-7 

15 

3 

45.00 

4.95 

4.70 

1.55 

8 

3 

5-8 

10 

3 

30.00 

3.30 

3.14 

1.03 

530 

5-9 

10 

1 

17.32 

1.91 

1.81 

0.59 

5 

1 

5-10 

15 

1 

25.98 

2.86 

2.71 

0.89 

5-11 

0 

0 

0.00 

0.00 

0.00 

0.00 

531 

5-12 

50 

3 

150.00 

16.50 

15.68 

5.15 

16 

5 

535 

5-13 

25 

1 

43.30 

4.76 

4.52 

1.49 

5 

1 

540 

5-14 

10 

1 

17.32 

1.91 

1.81 

0.59 

2 

1 

545 

5-16 

37.5 

3 

112.50 

12.38 

11.76 

3.86 

12 

4 

550 

5-15 

10 

1 

17.32 

1.91 

1.81 

0.59 

2 

1 

565 

5-17 

15 

3 

45.00 

4.95 

4.70 

1.55 

5 

2 

570 

5-18 

25 

3 

75.00 

8.25 

7.84 

2.58 

8 

3 

575 

5-19 

5 

3 

15.00 

1.65 

1.57 

0.52 

2 

1 

580 

5-20 

25 

3 

75.00 

8.25 

7.84 

2.58 

8 

3 

585 

75 

3 

225.00 

24.75 

23.51 

7.73 

24 

8 

590 

5-22 

37.5 

3 

112.50 

12.38 

11.76 

3.86 

41 

17 

5-23 

15 

3 

45.00 

■QQH 

1.55 

5-24 

37.5 

3 

112.50 

12.38 

11.76 

3.86 

595 

5-25 

15 

3 

45.00 

4.95 

4.70 

1.55 

33 

10 

5-26 

50 

3 

150.00 

16.50 

15.68 

5.15 

15 

1 

25.98 

2.86 

WEUim 

0.89 

5-28 

•  15 

1 

25.98 

2.86 

2.71 

0.89 

[Feeder  Totals 

637.5 

2,014.19 

221.56 

210.48 

69.18 

230 

78 

53.30 

11/27/95  2:11  PM 
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Feeder  7 


LUMPED  LOAD  CALCULATIONS 

1995  to  1997  Study 

Estimates  based  on  actual  feeder  data  from  December  7, 1994  at  1200  AST 

Estimated  Demand  29%  Voltage  2,400 

Power  Factor  95%  Feeder  Ampacity  112 


Bus 

No. 

Connected 

Computer  Model  | 

Trans. 

No. 

1  Ph. 
KVA 

Trans. 

Phase 

3Ph. 

Eq.KVA 

1  Estimated  Load  Each 

1  Est.  Lumped  Load  | 

KVA 

KW 

KVAR 

KW 

KVAR 

705 

7-1 

50 

3 

150.00 

43.50 

41.33 

13.58 

41 

14 

709 

7-2 

100 

3 

300.00 

87.00 

82.65 

27.17 

83 

27 

710 

7-3 

25 

3 

75.00 

21.75 

20.66 

6.79 

84 

28 

7-4 

25 

3 

75.00 

21.75 

20.66 

6.79 

7-5 

37.5 

1 

64.95 

18.84 

17.89 

5.88 

7-6 

5 

3 

15.00 

4.35 

4.13 

1.36 

7-7 

25 

3 

75.00 

21.75 

20.66 

6.79 

715 

7-8 

25 

3 

75.00 

21.75 

20.66 

6.79 

21 

7 

720 

7-9 

37.5 

3 

112.50 

32.63 

30.99 

10.19 

31 

10 

725 

7-10 

15 

3 

45.00 

13.05 

12.40 

4.07 

93 

30 

7-11 

25 

3 

75.00 

21.75 

20.66 

6.79 

7-12 

25 

1 

43.30 

12.56 

11.93 

3.92 

7-13 

75 

1 

129.90 

37.67 

35.79 

11.76 

7-15 

25 

1 

43.30 

12.56 

11.93 

3.92 

730 

7-16 

15 

3 

45.00 

13.05 

12.40 

4.07 

12 

4 

735 

7-14 

25 

3 

75.00 

20.66 

6.79 

21 

7 

740 

7-17 

10 

3 

30.00 

8.70 

8.27 

2.72 

17 

5 

7-19 

10 

3 

30.00 

8.70 

8.27 

2.72 

750 

7-18 

25 

3 

75.00 

21.75 

20.66 

6.79 

21 

7 

755 

7-20 

15 

1 

25.98 

7.53 

7.16 

2.35 

7 

2 

760 

7-21 

25 

1 

43.30 

12.56 

11.93 

3.92 

12 

4 

765 

7-22 

25 

3 

75.00 

21.75 

20.66 

6.79 

21 

7 

770 

7-23 

10 

1 

17.32 

5.02 

4.77 

1.57 

5 

2 

775 

7-24 

10 

3 

30.00 

8.70 

8.27 

2.72 

12 

4 

Feeder  Totals 

727.5 

1,725.56 

500.41 

475.39 

156.25 

479 

158 

Feeder  Ampacity 

120.38 

11/27/95  2:11  PM 
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Feeder  8 


LUMPED  LOAD  CALCULATIONS 

1995  to  1997  Study 

Estimates  based  on  actual  feeder  data  from  December  7, 1994  at  1200  AST 

Estimated  Demand  26%  Voltage  2,400 

Power  Factor  95%  Feeder  Ampacity  100 


Connected  Computer  Model 

Bus  Trans.  1  Ph.  Trans.  3  Ph.  Estimated  Load  Each  Est.  Lumped  Load 

No.  No.  KVA  Phase  Eg.  KVA  KVA  KW  KVAR  KW  KVAR 


1 

805 

8-1 

wmam 

1 

129.90 

33.77 

32.09 

10.55 

32 

11 

810 

8-2 

15 

1 

25.98 

6.75 

6.42 

2.11 

77 

25 

8-3 

37.5 

1 

64.95 

16.89 

16.04 

5.27 

8-4 

15 

1 

25.98 

6.75 

6.42 

2.11 

8-5 

37.5 

1 

64.95 

16.89 

16.04 

5.27 

8-6 

75 

1 

129.90 

33.77 

32.09 

10.55 

815 

8-7 

10 

1 

17.32 

4.28 

1.41 

4 

1 

817 

8-8 

15 

1 

25.98 

6.75 

6.42 

2.11 

48 

16 

8-9 

50 

1 

86.60 

22.52 

21.39 

7.03 

8-10 

37.5 

1 

64.95 

16.89 

16.04 

5.27 

8-11 

5 

3 

15.00 

3.90 

3.71 

1.22 

820 

8-12 

75 

1 

129.90 

33.77 

32.09 

10.55 

123 

40 

8-13 

37.5 

1 

64.95 

16.89 

16.04 

5.27 

8-14 

75 

1 

129.90 

33.77 

32.09 

10.55 

8-15 

75 

1 

129.90 

33.77 

32.09 

10.55 

8-16 

25 

1 

43.30 

11.26 

10.70 

3.52 

825 

8-17 

75 

1 

129.90 

33.77 

32.09 

10.55 

144 

47 

8-19 

75 

1 

129.90 

33.77 

32.09 

10.55 

8-18 

37.5 

1 

64.95 

16.89 

16.04 

5.27 

8-20 

75 

1 

129.90 

33.77 

32.09 

10.55 

8-21 

37.5 

1 

64.95 

16.89 

16.04 

5.27 

8-22 

37.5 

1 

64.95 

16.89 

16.04 

5.27 

1  Feeder  Totals 

265 

1,734.06 

450.86 

428.31 

140.78 

428 

141 

TiTHPM 

11/27/95  2:11  PM 
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Feeder  9 


LUMPED  LOAD  CALCULATIONS 

1995  to  1997  Study 

Estimates  based  on  actual  feeder  data  from  December  7, 1994  at  1200  AST 


Estimated  Demand 
Power  Factor 


Voltage  7,200 

Feeder  Ampacity  100 


(@  2400  V) 


1  Connected  | 

Trans. 

No. 

1  Ph. 
KVA 

Trans. 

Phase 

_ Computer  Model _ 

3  Ph.  Estimated  Load  Each  Est  Lumped  Load 

Eq.  KVA  KVA  I  Fw  I  KVAR  KW  |  KVAR 


9-1 

25 

3 

75.00 

18.75 

17.81 

9-2 

15 

1 

25.98 

6.50 

6.17 

9-3 

37.5 

3 

112.50 

28.13 

26.72 

9-4 

37.5 

3 

112.50 

28.13 

26.72 

9-5 

15 

1 

25.98 

6.50 

6.17 

9-6 

10 

1 

17.32 

4.33 

4.11 

9-8 

25 

1 

43.30 

10.83 

10.28 

9-9 

37.5 

1 

64.95 

16.24 

15.43 

9-7 

3 

1 

5.20 

1.30 

1.23 

9-10 

10 

1 

17.32 

4.33 

4.11 

9-12 

10 

1 

17.32 

4.33 

4.11 

9-11 

10 

1 

17.32 

4.33 

4.11 

9-13 

25 

3 

75.00 

18.75 

17.81 

9-14 

25 

3 

75.00 

18.75 

17.81 

9-15 

5 

1 

8.66 

2.17 

2.06 

9-16 

10 

1 

4.33 

4.11 

9-17 

10 

1 

17.32 

4.33 

4.11 

9-18 

10 

1 

17.32 

4.33 

4.11 

9-19 

10 

1 

17.32 

4.33 

4.11 

9-20 

15 

1 

25.98 

6.50 

6.17 

9-21 

0 

0 

0.00 

0.00 

0.00 

9-22 

5 

1 

8.66 

2.17 

2.06 

Feeder  Totals 


Feeder  Ampacity 


11/27/95  2:11  PM 


6.50 


37.50 


125.00 


11.25 


7.50 
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477.07 

156.80 

40.27 

(@  7200  v; 

) 

V;\1 406. 003\LU  MPLOAD  XLS 


Estimate  of  Poles 
Post  2001  Study 


Pole  Spacing 

125  ft 

Overhead  Electric  Lines 

23.1  mi 

Total  Number  of  Poles 

976  =  Overhead  Electric  Lines  *  5280 

Pole  Spacing 

Percent  Bad  Cross-Arms 

5% 

Total  number  of  cross 
arms  to  be  replaced 

49  =Total  Number  of  Poles  *  Percent  Bad  Cross-Arms 

Total  number  of  insulators 

2928  =  Total  Number  Poles  *  3 

Percent  Bad  Insulators 

15% 

Total  number  on  insulators 
to  be  replaced 

440  =  Total  Number  of  Insulators  *  Percent  Bad  Insulators 

No.  of  Grounded  poles 
per  mile 

4 

Total  grounded  Poles; 

244  =  Miles  *  5280" 

Pole  Spacing  *  #  of  GND.  Poles/mile 

#4  Ground  Wire  per  pole 

50  ft 

Total  length  of  ground 
conductor 

12.20  mft 

E-13 
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Feeder  1 


LUMPED  LOAD  CALCULATIONS 

Post  2001  Study 

Estimates  based  on  actual  feeder  data  from  December  7, 1994  at  1200  AST 

Estimated  Demand  35%  Voltage  2,400 

Power  Factor  95%  Feeder  Ampacity  125 


Bus 

No. 

Connected 

3Ph: 

Eq.KVA 

Computer  Model  | 

Trans. 

No. 

1  Ph. 
KVA 

Trans. 

Phase 

Estimated  Load  Each  | 

Est.  Lum 

ped  Load 

KVA 

KW 

KVAR 

KW 

KVAR 

105 

1-1 

15 

1 

25.98 

0.00 

0.00 

0.00 

0 

0 

• 

110 

1-2 

37.5 

1 

64.95 

0.00 

0.00 

0.00 

0 

0 

115 

1-3 

25 

3 

75.00 

0.00 

0.00 

0.00 

0 

0 

120 

1-4 

50 

3 

150.00 

0.00 

0.00 

0.00 

43 

14 

1-5 

50 

3 

150.00 

0.00 

0.00 

0.00 

1-6 

100 

1 

173.21 

0.00 

0.00 

0.00 

1-7 

75 

1 

129.90 

44.82 

42.58 

13.99 

1-8 

1 

0.00 

0.00 

0.00 

121 

1-9 

10 

1 

17.32 

0.00 

0.00 

0.00 

43 

14 

1-10 

25 

1 

43.30 

0.00 

0.00 

0.00 

1-11 

37.5 

1 

64.95 

22.41 

21.29 

7.00 

1-12 

37.5 

1 

64.95 

22.41 

21.29 

7.00 

122 

1-13 

25 

1 

43.30 

0.00 

0.00 

0.00 

74 

24 

1-14 

10 

3 

30.00 

0.00 

0.00 

0.00 

1-15 

75 

3 

225.00 

77.63 

73.74 

24.24 

125 

1-16 

25 

1 

43.30 

0.00 

0.00 

0.00 

0 

0 

1-17 

50 

1 

86.60 

0.00 

0.00 

0.00 

j 

1-18 

5 

3 

15.00 

0.00  1 

0.00 

0.00 

1-19 

25 

1 

43.30 

0.00 

0.00 

0.00 

130 

1-20 

50 

1 

86.60 

0.00 

0.00 

0.00 

0 

0 

1-21 

5 

1 

8.66 

0.00 

0.00 

0.00 

135 

1-22 

25 

1 

43.30 

0.00 

0.00 

0.00 

0 

0 

Feeder  Totals 

1225 

1,649.59 

167.26 

158.90 

52.23 

159 

52 

Feeder  Ampacity 

40.24 

11/27/95  2:06  PM 
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Feeder  2 


LUMPED  LOAD  CALCULATIONS 

Post  2001  Study 

Estimates  based  on  actual  feeder  data  from  December  7, 1994  at  1200  AST 

Estimated  Demand  41%  Voltage  2,400 

Power  Factor  95%  Feeder  Ampacity  122 


Bus 

No. 

Connected 

3Ph. 

Eq.KVA 

Computer  Model  | 

1  Ph. 
KVA 

Trans. 

Phase 

Estimated  Load  Each 

Est.  Lum 

ped  Load 

KVA 

KW 

KVAR 

KW 

KVAR 

205 

2-1 

15 

3 

45.00 

0.00 

0.00 

0.00 

0 

0 

2-2 

37.5 

3 

112.50 

0.00 

0.00 

0.00 

210 

2-3 

75 

3 

225.00 

0.00 

0.00 

0.00 

0 

0 

215 

2-4 

75 

3 

225.00 

0.00 

0.00 

0.00 

0 

0 

220 

2-5 

50 

3 

150.00 

0.00 

0.00 

0.00 

0 

0 

235 

2-6 

37.5 

3 

112.50 

46.13 

43.82 

14.40 

44 

14 

236 

2-7 

75 

3 

225.00 

92.25 

87.64 

28.81 

88 

29 

240 

2-8 

75 

3 

225.00 

92.25 

87.64 

28.81 

88 

29 

Feeder  Totals 

1320 

1,320.00 

230.63 

219.09 

72.01 

WEEM 

72 

Feeder  Ampacity 

55.48 

11/27/95  2:06  PM 
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Feeder  3 


LUMPED  LOAD  CALCULATIONS 

Post  2001  Study 

Estimates  based  on  actual  feeder  data  from  December  7, 1994  at  1200  AST 

Estimated  Demand  0%  Voltage  2,400 

Power  Factor  95%  Feeder  Ampacity  85 


Bus 

No. 

Connected 

3Ph. 

Eq.KVA 

1  Computer  Model  I 

Trans. 

No. 

1  Ph. 
KVA 

Trans. 

Phase 

Estimated  Load  Each 

\^Est  Lumped  Load  i 

KVA 

KW 

KVAR 

KW 

KVAR 

301 

3-1 

30 

1 

51.96 

0.00 

0.00 

0.00 

0 

0 

3-2 

50 

3 

150.00 

0.00 

0.00 

0.00 

3-3 

50 

3 

150.00 

0.00 

0.00 

0.00 

3-4 

75 

3 

225.00 

0.00 

0.00 

0.00 

305 

3-5 

15 

3 

45.00 

0.00 

0.00 

0.00 

0 

310 

3-6 

15 

3 

45.00 

0.00 

0.00 

0.00 

0 

0 

15 

3 

45.00 

0.00 

0.00 

0.00 

3-8 

50 

3 

150.00 

0.00 

0.00 

0.00 

3-9 

0 

0 

0.00 

0.00 

0.00 

0.00 

3-10 

37.5 

3 

112.50 

0.00 

0.00 

0.00 

3-11 

37.5 

3 

112.50 

0.00 

0.00 

0.00 

3-12 

15 

1 

25.98 

0.00 

0.00 

0.00 

840 

1,112.94 

0.00 

0.00 

0.00 

0 

|Feeder  Ampacity 

0.00 

11/27/95  2:06  PM 
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Feeder  4 


LUMPED  LOAD  CALCULATIONS 

Post  2001  Study 

Estimates  based  on  actual  feeder  data  from  December  7, 1994  at  1200  AST 

Estimated  Demand  0%  Voltage  2,400 

Power  Factor  95%  Feeder  Ampacity  100 


Bus 

No. 

Connected 

3Ph. 

Eq.KVA 

Computer  Model  | 

Trans. 

No. 

1  Ph. 
KVA 

Trans. 

Phase 

Estimated  Load  Each 

Est.  Lumped  Load  | 

KVA 

KW 

KVAR 

KVAR 

401 

4-1 

100 

3 

300.00 

0.00 

0.00 

0.00 

0 

0 

403 

4-2 

166.67 

3 

500.01 

0.00 

0.00 

0.00 

0 

0 

405 

4-3 

50 

3 

150.00 

0.00 

0.00 

0.00 

0 

0 

4-4 

37.5 

3 

112.50 

0.00 

0.00 

6.00 

410 

4-5 

25 

3 

75.00 

0.00 

0.00 

0.00 

0 

0 

4-6 

166.67 

3 

500.01 

0.00 

0.00 

0.00 

Feeder  Tol 

Lais 

1637.52 

1,637.52 

IHiEIllli 

0 

11/27/95  2:06  PM 
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Feeder  5 


LUMPED  LOAD  CALCULATIONS 

Post  2001  Study 

Estimates  based  on  actual  feeder  data  from  December  7, 1994  at  1200  AST 


Estimated  Demand  1 1  % 

Power  Factor  95% 


Voltage  2,400 

Feeder  Ampacity  60 


Connected  1 

Computer  Model  \ 

Bus 

No. 

1  Ph. 
KVA 

Trans. 

Phase 

3Ph. 

Estimated  Load  Each  | 

Est  Lumped  Load  | 

Eq.KVA 

KVA 

KW 

KVAR 

KW 

KVAR 

510 

5-1 

100 

3 

300.00 

0.00 

0.00 

0.00 

0 

0 

512 

5-2 

15 

1 

25.98 

0.00 

0.00 

0.00 

0 

0 

5-3 

37.5 

3 

112.50 

0.00 

0.00 

0.00 

514 

5-5 

15 

3 

45.00 

0.00 

0.00 

0.00 

0 

0 

515 

5-4 

25 

3 

75.00 

0.00 

o.od 

0.00 

0 

0 

520 

5-6 

15 

3 

45.00 

0.00 

0.00 

0.00 

0 

0 

525 

5-7 

15 

3 

45.00 

0.00 

0.00 

0.00 

0 

0 

5-8 

10 

3 

30.00 

0.00 

0.00 

0.00 

530 

5-9 

10 

1 

17.32 

o.od 

0.00 

0.00 

0 

0 

5-10 

15 

1 

25.98 

0.00 

0.00 

0.00 

5-11 

0 

0 

0.00 

0.00 

o.od 

0.00 

531 

5-12 

50 

3 

150.00 

0.00 

0.00 

0.00 

0 

0 

535 

5-13 

25 

1 

43.30 

0.00 

0.00 

0.00 

0 

0 

540 

5-14 

10 

1 

17.32 

0.00 

0.00 

0.00 

0 

0 

545 

5-16 

37.5 

3 

112.50 

0.00 

0.00 

0.00 

0 

0 

550 

5-15 

10 

1 

17.32 

o.od 

0.00 

0.00 

0 

0 

565 

5-17 

15 

3 

45.00 

0.00 

0.00 

0.00 

0 

0 

570 

5-18 

25 

3 

75.00 

0.00 

0.00 

0.00 

0 

0 

575  n 

5-19 

5 

3 

15.00 

0.00  n 

0.00 

0.00  1 

0 

0 

580 

5-20 

25 

3 

75.00 

8.25 

7.84 

2.58 

8  n 

3 

585 

5-21  1 

75 

3 

225.00 

0.00 

0.00 

0.00 

0 

0 

590 

5-22 

37.5  1 

3 

112.50 

0.00 

0.00 

0.00 

0 

0 

5-23 

15 

3 

45.00 

0.00 

0.00 

0.00 

5-24 

37.5 

3 

112.50 

0.00 

0.00 

0.00 

595 

5-25 

15 

3 

45.00 

o.od 

0.00 

0.00 

0 

0 

5-26 

50 

3 

150.00 

0.00 

0.00 

0.00 

5-27 

15 

1 

25.98 

0.00 

0.00 

0.00 

5-28 

15 

1 

25.98 

0.00 

0.00 

0.00 

1 1  H  k 

637.5 

2,014.19 

8.25 

7.84 

2.58 

8 

3 

{Feeder  Ampacity 

1.98 

11/27/95  2:06  PM 
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Feeder  7 


LUMPED  LOAD  CALCULATIONS 

Post  2001  Study 

Estimates  based  on  actual  feeder  data  from  December  7, 1994  at  1200  AST 


Estimated  Demand  29%  Voitage  2,400 

Power  Factor  95%  Feeder  Ampacity  112 


Bus 

No. 

Connected 

3Ph. 

Eq.KVA 

Computer  Model  | 

Trans. 

No. 

1  Ph. 
KVA 

Trans. 

Phase 

1  Estimated  Load  Each 

1  Est.  Lumped  Load  | 

KVA 

KW 

KVAR 

KW 

KVAR 

705 

7-1 

50 

3 

150.00 

43.50 

41.33 

13.58 

41 

14 

709 

7-2 

100 

3 

300.00 

87.00 

82.65 

27.17 

83 

27 

710 

7-3 

25 

3 

75.00 

0.00 

0.00 

0.00 

21 

7 

7-4 

25 

3 

75.00 

0.00 

0.00 

0.00 

7-5 

37.5 

1 

64.95 

0.00 

0.00 

0.00 

7-6 

5 

3 

15.00 

0.00 

0.00 

0.00 

7-7 

25 

3 

75.00 

21.75 

20.66 

6.79 

715 

7-8 

25 

3 

75.00 

21.75 

20.66 

6.79 

21 

7 

720 

37.5 

3 

112.50 

0.00 

0.00 

0.00 

0 

0 

725 

7-10 

15 

3 

45.00 

0.00 

0.00 

0.00 

0 

0 

7-11 

25 

3 

75.00 

0.00 

0.00 

0.00 

7-12 

25 

1 

43.30 

0.00 

0.00 

0.00 

7-13 

75 

1 

129.90 

0.00 

0.00 

0.00 

7-15 

25 

1 

43.30 

0.00 

0.00 

0.00 

730 

7-16 

15 

3 

45.00 

0.00 

0.00 

0.00 

0 

0 

735 

7-14 

25 

3 

75.00 

0.00 

0.00 

0.00 

0 

0 

740 

7-17 

10 

3 

30.00 

0.00 

0.00 

0.00 

8 

3 

7-19 

10 

3 

30.00 

8.70 

8.27 

2.72 

750 

7-18 

25 

3 

75.00 

21.75 

20.66 

6.79 

21 

7 

755 

7-20 

15 

1 

25.98 

0.00 

0.00 

0.00 

0 

0 

760 

7-21 

25 

1 

IkletiMI 

0.00 

0.00 

0.00 

0 

0 

765 

7-22 

25 

3 

75.00 

0.00 

0.00 

0.00 

0 

0 

770 

7-23 

10 

1 

17.32 

0.00 

0.00 

0.00 

0 

0 

775 

7-24 

10 

3 

30.00 

0.00 

0.00 

0.00 

0 

0 

Feeder  Totals 

727.5 

■■HI 

EE^^I 

204.45 

194.23 

63.84 

194 

64 

Feeder  Ampacity 

_ ^ 

1 1/27/95  2:06  PM 
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Feeder  8 


LUMPED  LOAD  CALCULATIONS 

Post  2001  Study 

Estimates  based  on  actual  feeder  data  from  December  7, 1994  at  1200  AST 

Estimated  Demand  0%  Voltage  2,400 

Power  Factor  95%  Feeder  Ampacity  100 


Bus 

No. 

1  Connected 

3Ph. 

Eq.KVA 

Computer  Model  | 

Trans. 

No. 

1  Ph. 
KVA 

Trans. 

Phase 

Estimated  Load  Each 

Est.  Lumped  Load  | 

KVA 

KW 

KVAR 

KW 

KVAR 

805 

8-1 

75 

1 

129.90 

0.00 

0.00 

0.00 

0 

0 

810 

8-2 

15 

1 

25.98 

0.00 

0.00 

0.00 

0 

0 

8-3 

37.5 

1 

64.95 

0.00 

0.00 

0.00 

8-4 

15 

1 

25.98 

0.00 

0.00 

0.00 

8-5 

37.5 

1 

64.95 

0.00 

0.00 

0.00 

8-6 

75 

1 

129.90 

0.00 

0.00 

0.00 

815 

8-7 

10 

1 

17.32 

0.00 

0.00 

0.00 

0 

0 

817 

8-8 

15 

1 

25.98 

0.00 

0.00 

0.00 

0 

0 

8-9 

50 

1 

86.60 

0.00 

0.00 

0.00 

8-10 

37.5 

1 

64.95 

0.00 

0.00 

0.00 

8-11 

5 

3 

15.00 

0.00 

0.00 

0.00 

820 

8-12 

75 

1 

129.90 

0.00 

0.00 

0.00 

0 

0 

8-13 

37.5 

1 

64.95 

0.00 

0.00 

0.00 

8-14 

75 

1 

129.90 

0.00 

0.00 

0.00 

8-15 

75 

1 

129.90 

0.00 

0.00 

0.00 

8-16 

25 

1 

43.30 

0.00 

0.00 

0.00 

825 

8-17 

75 

1 

129.90 

0.00 

0.00 

0.00 

0 

0 

8-19 

75 

1 

129.90 

0.00 

0.00 

0.00 

8-18 

37.5 

1 

64.95 

0.00 

0.00 

0.00 

8-20 

75 

1 

129.90 

0.00 

0.00 

0.00 

8-21 

37.5 

1 

0.00 

0.00 

0.00 

8-22 

37.5 

1 

64.95 

0.00 

0.00 

0.00 

Feeder  Totals 

265 

1,734.06 

0.00 

0.00 

0.00 

0 

0 

Feeder  Ampacity 

0.00 

11/27/95  2;06PM 
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Feeder  9 


LUMPED  LOAD  CALCULATIONS 

Post  2001  Study 

Estimates  based  on  actual  feeder  data  from  December  7, 1994  at  1200  AST 


Estimated  Demand  25% 
Power  Factor  95% 


Voltage 

Feeder  Ampacity 


7,200 

100  (@  2400  V) 


11/27/95  2:06  PM 
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APPENDIX  F 

Load  Flow  Analysis  -  Case  1 


CAS€  1  LOAD  FLOW  STUDY  •  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


DATE:  20  NOV  95 
TINE:  4  SO  PM 


ALL  INFORMATION  PRESENTED  IS  FOR  REVIEW,  APPROVAL 
INTERPRETATION  AND  APPLICATION  BY  A  REGISTERED 
ENGINEER  ONLY 


DAPPER  (LOAD  FLOW  AND  VOLTAGE  DROP  MINI/MICRO  VERSION  4.5  LEVEL  1.0) 
COPYRIGHT  SKM  SYSTEMS  ANALYSIS,  INC.  1983 


F-1 


OATE:20  NOV  95  TIME:  4  50  PM  PAGE 

CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC,  -  DENVER,  COLORADO 


Z 


SWING  GENERATORS 

BUS  NO  ID  ST AT  VOLTAGE  ANGLE 


80  6  1  1,000  .000 


PV  GENERATORS 

BUS  NO  10  STAT  VOLTAGE  IcW  kVARMIN  kVARMAX  PARTICIPATION 


10 

20 

30 

40 

50 

NOTICE:  BRANCH 


1  1  1.000 

2  1  1,000 

3  1  1.000 

4  1  1.000 

5  1  1.000 

920  F940 


1000.  0. 

0.  0. 

0.  0, 

0.  0. 

0.  0. 

TO  925  () 


0.  1.000 

0.  1.000 

0.  1.000 

0.  1.000 

0.  1.000 

IS  OUT  OF  SERVICE 


F-2 


DATE! 20  MOV  95  TIME:  *  50  PM  PAGE  3 

CASE  1  LOAD  FLOW  STUDY  •  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

FEEDER  DATA 


FEEDER  FROM  FEEDER  TO  QTY  VOLTS  LENGTH  FEEDER  DESCRIPTION 


NO  NAME 

NO  NAME 

/PH 

L-L 

SIZE  TYPE  DUCT 

INSUL 

10 

GEN  G1 

60  SWGR  S 

1 

2400. 

50.  FT 

500 

C  M 

XLP 

IMPEDANCE: 

.0300  +  J 

.0526 

OHMS/M  FEET 

STATUS:  EXISTING 

20 

GEN  G2 

60  SWGR  S 

1 

2400. 

50.  FT 

500 

C  M 

XLP 

IMPEDANCE: 

.0300  ^  J 

.0526 

OHMS/M  FEET 

STATUS:  EXISTING 

30 

GEN  G3 

60  SWGR  S 

1 

2400. 

50.  FT 

500 

C  M 

XLP 

IMPEDANCE: 

.0300  4-  J 

.0526 

OKMS/M  FEET 

STATUS:  EXISTING 

40 

GEN  G4 

70  SWGR  N 

1 

2400. 

50.  FT 

500 

C  M 

XLP 

IMPEDANCE: 

.0300  ♦  J 

.0526 

OHMS/M  FEET 

STATUS:  EXISTING 

o 

in 

GEN  G5 

70  SWGR  N 

1 

2400. 

50.  FT 

500 

C  M 

XLP 

IMPEDANCE: 

.0300  ♦  J 

.0526 

OHMS/M  FEET 

STATUS:  EXISTING 

60 

SWGR  S 

66  SM1A  BLUE  1 

2400. 

50.  FT 

500 

C  M 

XLP 

IMPEDANCE: 

.0300  ♦  J 

.0526 

OMMS/M  FEET 

STATUS:  EXISTING 

60 

SWGR  S 

70  SWGR  N 

1 

2400. 

5.  FT 

500 

C  M 

XLP 

IMPEDANCE: 

.0300  +  J 

.0526 

OHMS/M  FEET 

STATUS:  EXISTING 

60 

SWGR  S 

100  FDR  1 

1 

2400. 

50.  FT 

4/0 

A  N 

XLP 

IMPEDANCE: 

.1050  ♦  J 

.0410 

OHMS/M  FEET 

STATUS:  EXISTING 

60 

SWGR  S 

200  FOR  2 

1 

2400. 

50.  FT 

4/0 

A  N 

XLP 

IMPEDANCE: 

.1050  +  J 

.0410 

OHMS/M  FEET 

STATUS:  EXISTING 

60 

SWGR  S 

300  FOR  3 

1 

2400. 

50.  FT 

4/0 

A  N 

XLP 

IMPEDANCE: 

.1050  +  J 

.0410 

OHMS/M  FEET 

STATUS:  EXISTING 

60 

SWGR  S 

AOO  FOR  4 

1 

2400. 

50.  FT 

4/0 

A  N 

XLP 

IMPEDANCE: 

.1050  ♦  J 

.0410 

OHMS/M  FEET 

STATUS:  EXISTING 

60 

SWGR  S 

500  FOR  5 

1 

2400. 

50.  FT 

4/0 

A  N 

XLP 

IMPEDANCE: 

.1050  +  J 

.0410 

OHMS/M  FEET 

STATUS:  EXISTING 

62 

SS-1  SEC 

64  MCC  4&5 

1 

480. 

50.  FT 

500 

C  M 

XLP 

IMPEDANCE: 

.0300  *  J 

.0526 

OHMS/M  FEET 

STATUS:  EXISTING 

64 

MCC  4&5 

68  BLUE  SSS  1 

480. 

50.  FT 

500 

C  M 

XLP 

IMPEDANCE: 

.0300  +  J 

.0526 

OHMS/M  FEET 

STATUS:  EXISTING 

70 

SWGR  N 

90  SWGR  0 

1 

2400. 

10.  FT 

500 

A  M 

XLP 

IMPEDANCE: 

.0453  +  J 

.0444 

OHMS/M  FEET 

STATUS:  EXISTING 

F-3 


OATE:20  NOV  95  TIME:  4  50  PH  PAGE  4 

CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS.  INC.  •  DENVER,  COLORADO 


F 

EEDER  DATA 

FEEDER  FROM 

FEEDER  TO 

QTY  VOLTS  LENGTH 

FEEDER  DESCRIPTION 

NO  NAME 

NO  NAME 

/PH  L-L 

SIZE  TYPE  DUCT  INSUL 

85 

T1  SEC 

90  SWGR  0 

1  2400.  10.  FT 

500 

A  M  XLP 

IMPEDANCE: 

.0453  +  J 

.0444  OHMS/M  FEET 

STATUS:  EXISTING 

90 

SWGR  0 

600  0/H  BUS 

1  2400.  50.  FT 

4/0 

A  N  XLP 

IMPEDANCE: 

.1050  +  J 

.0410  OHMS/M  FEET 

STATUS:  EXISTING 

90  SWGR  0 

TOO  FDR  7 

1  2400.  50.  FT 

4/0 

A  N  XLP 

IMPEDANCE: 

.1050  4  J 

.0410  OHHS/M  FEET 

STATUS:  EXISTING 

90  SUGR  0 

800  FDR  8 

1  2400.  50.  FT 

4/0 

A  N  XLP 

IMPEDANCE: 

.1050  4  J 

.0410  OHHS/H  FEET 

STATUS:  EXISTING 

90  SUGR  0 

900  FDR  9 

1  2400.  50.  FT 

4/0 

A  N  XLP 

IMPEDANCE: 

.1050  4  J 

.0410  OHMS/N  FEET 

STATUS:  EXISTING 

100 

FDR  1 

105  F1F12  14  1  2400.  1500.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  4  J 

.1200  OHHS/M  FEET 

STATUS:  EXISTING 

105 

F1F12  14 

110  FI  L14 

1  2400.  200.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  4  J 

.1200  OHHS/H  FEET 

STATUS:  EXISTING 

110 

FI  L14 

115  FI  L15 

1  2400.  300.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  4  J 

.1200  OHHS/M  FEET 

STATUS:  EXISTING 

110 

FI  L14 

120  FI  L31 

1  2400.  400.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  4  J 

.1200  OHHS/M  FEET 

STATUS:  EXISTING 

120 

FI  L31 

121  FI  L63 

1  2400.  450.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/H  FEET 

STATUS:  EXISTING 

121 

FI  L63 

122  FI  L64 

1  2400.  200.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  J 

.1200  OHMS/H  FEET 

STATUS:  EXISTING 

121 

FI  L63 

125  FI  L67 

1  2400.  200.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

STATUS:  EXISTING 

125 

FI  L67 

130  FI  L613 

1  2400.  700.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  4  J 

.1200  OHHS/M  FEET 

STATUS:  EXISTING 

125 

FI  L67 

135  FI  L68 

1  2400.  300.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  4  J 

.1200  OHHS/M  FEET 

STATUS:  EXISTING 

200 

FDR  2 

205 

1  2400.  600.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  4  J 

.1200  OHMS/H  FEET 

STATUS:  EXISTING 
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DATE:20  NOV  95  TIME:  4  50  PH  PAGE 

CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  6REELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

FEEDER  DATA 


FEEDER  FROM  FEEDER  TO  OTY  VOLTS  LENGTH  FEEDER  DESCRIPTION 

NO  NAME  NO  NAME  /PH  L-L  SIZE  TYPE  DUCT  INSUL 


205 

210  2-3  PRI 

1 

2400.  150.  FT 

4/0 

A 

IMPEDANCE: 

.0900  ♦  J 

.1200 

OHMS/M  FEET 

STATUS: 

205 

235  F5  F29 

1 

2400.  400.  FT 

4/0 

A 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS: 

210 

2-3  PRI 

215  2-4  PRI 

1 

2400.  50.  FT 

4/0 

A 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS: 

215 

2-4  PRI 

220  2-5  PRI 

1 

2400.  200.  FT 

4/0 

A 

IMPEDANCE: 

.0900  ♦  J 

.1200 

OHMS/M  FEET 

STATUS: 

235 

F5  F29 

236  F2  F211 

1 

2400.  250.  FT 

4/0 

A 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS: 

236 

F2  F211 

240  FI  F213 

1 

2400.  250.  FT 

4/0 

A 

IMPEDANCE: 

.0900  ♦  J 

.1200 

OHMS/M  FEET 

STATUS: 

300 

FDR  3 

301  F8  F311 

1 

2400.  400.  FT 

4/0 

A 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS: 

301 

F8  F311 

303  F713 

1 

2400.  200.  FT 

4/0 

A 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS: 

303 

F713 

305  F8  F311 

1 

2400.  400.  FT 

4/0 

A 

IMPEDANCE: 

.0900  +  J 

-1200 

OHMS/M  FEET 

STATUS; 

305 

F8  F311 

310  F3  19 

1 

2400.  1200.  FT 

4/0 

A 

IMPEDANCE: 

.0900  ♦  J 

.1200 

OHMS/M  FEET 

STATUS: 

400 

FDR  4 

401  4-1  PRI 

1 

2400.  250.  FT 

4/0 

A 

IMPEDANCE: 

.0900  ♦  J 

.1200 

OHMS/M  FEET 

STATUS; 

401 

4-1  PRI 

403  FI  F45 

1 

2400.  250.  FT 

4/0 

A 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS: 

403 

FI  F45 

405  F4  10 

1 

2400.  500.  FT 

4/0 

A 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS 

405 

F4  10 

410  F417  UF1 

1  1 

2400.  1000,  FT 

4/0 

A 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS 

500 

FDR  5 

505  F4  F5  F6UF  1 

2400.  625.  FT 

4/0 

A 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS 

6  OH-2 
EXISTING 

B  OH-2 
EXISTING 

B  OH-2 
EXISTING 

B  OH-2 
EXISTING 

B  OH-2 
EXISTING 

B  OH-2 
EXISTING 

B  OH-2 
EXISTING 

B  OH-2 
EXISTING 

B  OH-2 
EXISTING 

B  OH-2 
EXISTING 

B  OH -2 
EXISTING 

B  OH-2 
EXISTING 

B  OH-2 
EXISTING 

B  OH-2 
EXISTING 

B  OH-2 
EXISTING 
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CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  AUSKA  •  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

FEEDER  DATA 


FEEDER  FROM  FEEDER  TO  OTY  VOLTS  LENGTH  FEEDER  DESCRIPTION 

NO  NAME  NO  NAME  /PH  L-L  SIZE  TYPE  DUCT  INSUL 


505  F4  F5  F6UF  510  5-1  PRI  1  2400.  250.  FT  4/0  A  B  OH-2 

IMPEDANCE:  .0900  +  J  .1200  OHMS/M  FEET  STATUS:  EXISTING 

505  F4  F5  F6UF  512  5-3  PRI  1  2400.  1600.  FT  4/0  A  B  OH-2 

IMPEDANCE:  .0900  J  .1200  OHMS/M  FEET  STATUS:  EXISTING 

512  5-3  PRI  514  5-5  PRI  1  2400.  700.  FT  4/0  A  B  OH-2 

IMPEDANCE:  .0900  +  J  .1200  OHMS/M  FEET  STATUS:  EXISTING 

512  5-3  PRI  515  F5  L24  1  2400.  1200.  FT  4/0  A  B  OH-2 

IMPEDANCE:  .0900  +  J  .1200  OHMS/M  FEET  STATUS:  EXISTING 

515  F5  L24  520  5-6  PRI  1  2400.  600.  FT  6  A  B  OH-2 

IMPEDANCE:  .6900  +  J  .1440  OHMS/M  FEET  STATUS:  EXISTING 

515  F5  L24  525  F5  L31  1  2400.  200.  FT  4/0  A  B  OH-2 

IMPEDANCE:  .0900  +  J  .1200  OHMS/M  FEET  STATUS:  EXISTING 

525  F5  L31  530  FS  L39  1  2400.  1500.  FT  4/0  A  B  OH-2 

IMPEDANCE:  .0900  +  J  .1200  OHMS/M  FEET  STATUS:  EXISTING 

525  F5  L31  531  F3  L41  1  2400.  500.  FT  4/0  A  B  OH-2 

IMPEDANCE:  .0900  +  J  .1200  OHMS/M  FEET  STATUS:  EXISTING 

525  F5  L31  535  F537  L5  1  2400.  1400.  FT  4/0  A  B  OH-2 

IMPEDANCE:  .0900  +  J  .1200  OHMS/N  FEET  STATUS:  EXISTING 

531  F3  L41  535  F537  L5  1  2400.  900.  FT  4/0  A  B  OH-2 

IMPEDANCE:  .0900  +  J  .1200  OHMS/M  FEET  STATUS:  EXISTING 

535  F537  L5  540  F5  L5  UF1  1  2400.  150.  FT  4/0  A  B  OH-2 

IMPEDANCE:  .0900  +  J  .1200  OHMS/M  FEET  STATUS:  EXISTING 

535  F537  L5  555  1  2400.  800.  FT  2/0  A  B  OH-2 

IMPEDANCE:  .1410  +  J  .1250  OHMS/M  FEET  STATUS:  EXISTING 

540  F5  L5  UF1  545  F5  L56  UF1  1  2400.  2100.  FT  2  A  B  OH-2 

IMPEDANCE:  .2760  +  J  .1320  OHMS/M  FEET  STATUS:  EXISTING 

540  F5  L5  UF1  550  F5  L55  1  2400.  1000.  FT  4/0  A  B  OH-2 

IMPEDANCE:  .0900  +  J  .1200  OHMS/M  FEET  STATUS:  EXISTING 

555  560  RICH  SUB  1  2400.  3200.  FT  2/0  A  B  OH-2 

IMPEDANCE:  .1410  +  J  .1250  OHMS/M  FEET  STATUS:  EXISTING 
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DATE:20  NOV  95  TIME:  4  50  PM  PAGE 

CASE  1  LOAD  FLOW  STUDY  •  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  AUSKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  •  DENVER,  COLORADO 

FEEDER  DATA 


FEEDER  FROM  FEEDER  TO  OTY  VOLTS  LENGTH  FEEDER  DESCRIPTION 

NO  NAME  NO  NAME  /PH  L-L  SIZE  TYPE  DUCT  INSUL 


555 

565  5-17  PRI 

1 

2400.  800.  FT 

2/0 

A 

IMPEDANCE: 

.1410  +  4 

.1250 

OHMS/M  FEET 

STATUS 

562  RS  SEC 

930  RICH  SUB 

1 

7200.  5.  FT 

4 

A 

IMPEDANCE: 

.4360  4-  J 

.1380 

OHMS/M  FEET 

STATUS 

565  5-17  PRI 

570  5-18  PRI 

1 

2400.  400.  FT 

2/0 

A 

IMPEDANCE: 

.1410  +  J 

.1250 

OHMS/M  FEET 

STATUS 

565  5-17  PRI 

575  F5  51 

1 

2400.  300.  FT 

2/0 

A 

IMPEDANCE: 

.1410  ♦  J 

-1250 

OHMS/M  FEET 

STATUS 

575  F5  51 

580  F5  L85 

1 

2400.  600.  FT 

2/0 

A 

IMPEDANCE: 

.1410  ♦  J 

.1250 

OHMS/M  FEET 

STATUS 

580  F5  L85 

585  F5  L87  UFI  1 

2400.  350.  FT 

2/0 

A 

IMPEDANCE: 

.1410  ♦  J 

.1250 

OHMS/M  FEET 

STATUS 

580  F5  L85 

590  F5  L8911 

1 

2400.  250.  FT 

4 

A 

IMPEDANCE: 

.4360  ^  J 

.1380 

OHNS/M  FEET 

STATUS 

590  F5  L8911 

595  F5  L8  25 

1 

2400.  1150.  FT 

4 

A 

IMPEDANCE: 

.4360  J 

.1380 

OHMS/M  FEET 

STATUS; 

700  FDR  7 

705  UELL9  POL  1 

2400.  50.  FT 

4/0 

A 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS; 

705  WEtL9  POL 

709  F9  F73 

1 

2400.  200.  FT 

4/0 

A 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS; 

709  F9  F73 

710  F7  L11 

1 

2400.  1000.  FT 

4/0 

A 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS; 

710  F7  L11 

715  F7  L13 

1 

2400.  500.  FT 

4/0 

A 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS; 

710  F7  L11 

720  F713 

1 

2400.  500.  FT 

4/0 

A 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS; 

720  F713 

725  7-15  PRI 

1 

2400.  1200.  FT 

4/0 

A 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS; 

725  7-15  PRI 

730  F7  L43 

1 

2400.  600.  FT 

4/0 

A 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS 

B  OH-2 
EXISTING 

B  OH-2 
EXISTING 

B  OH-2 
EXISTING 

B  OH-2 
EXISTING 

B  OH-2 
EXISTING 

B  OH-2 
EXISTING 

B  OH-2 
EXISTING 

B  OH-2 
EXISTING 

B  OH-2 
EXISTING 

B  OH-2 
EXISTING 

B  OH-2 
EXISTING 

B  OH-2 
EXISTING 

B  OH-2 
EXISTING 

B  OH-2 
EXISTING 

B  OH-2 
EXISTING 
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CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

FEEDER  DATA 

FEEDER  FROM  FEEDER  TO  QTY  VOLTS  LENGTH  FEEDER  DESCRIPTION 

NO  NAME  NO  NAME  /PH  L-L  SIZE  TYPE  DUCT  INSUL 


725  7-15  PRI 

735  F7  L54 

1 

2400.  350.  FT 

4/0 

A  B  OH-2 

IHPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

735  F7  L54 

740  7-17  PRI 

1 

2400.  700.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

735  F7  L54 

745 

1 

2400.  625.  FT 

4/0 

A  B  OH-2 

IHPEDANCE: 

.0900  +  J 

.1200 

OHMS/N  FEET 

STATUS:  EXISTING 

745 

750  F7  L72 

1 

2400.  525.  FT 

4/0 

A  B  OH-2 

IHPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

745 

760  7-21  PRI 

1 

2400.  1400.  FT 

4/0 

A  B  OH-2 

IHPEDANCE: 

.0900  +  J 

.1200 

OHMS/H  FEET 

STATUS:  EXISTING 

750  F7  L72 

755  F7-33 

1 

2400.  800.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  ♦  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

760  7-21  PRI 

765  7-22  PRI 

1 

2400.  600.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

765  7-22  PRI 

770  7-23  PRI 

1 

2400.  700.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

770  7-23  PRI 

775  7-24  PRI 

1 

2400.  700.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

800  FDR  8 

805  F8  L11 

1 

2400.  1800.  FT 

4/0 

A  B  OH-2 

IHPEDANCE: 

.0900  +  J 

.1200 

OHMS/H  FEET 

STATUS:  EXISTING 

805  F8  L11 

810  F8  L23 

1 

2400.  1000.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/H  FEET 

STATUS:  EXISTING 

810  F8  L23 

815  F8  L25 

1 

2400.  700.  FT 

4/0 

A  6  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

810  F8  L23 

817  F8  22 

1 

2400.  200.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

817  F8  22 

820  F8  30  UF1  1 

2400.  1100.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/H  FEET 

STATUS:  EXISTING 

820  F8  30  UF1 

825  8-22  PRI 

1 

2400.  1700.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 
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CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEH 
FORT  GREELY,  ALASKA  •  1995  TO  1997  CASE 
E  N  C  ENGINEERS,  INC.  •  DENVER,  COLORADO 

FEEDER  DATA 


FEEDER  FROM 

NO  NAME 

FEEDER  TO 

NO  NAME 

QTY 

/PH 

VOLTS  LENGTH 
L-L 

FEEDER  DESCRIPTION 
SIZE  TYPE  DUCT  INSUL 

905  STEP  SEC 

910  F  96 

1 

7200.  600.  FT 

4/0 

A  B 

OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHNS/M  FEET 

STATUS:  EXISTING 

910  F  96 

915  F910 

1 

7200.  800.  FT 

4/0 

A  B 

OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHNS/N  FEET 

STATUS:  EXISTING 

915  F910 

920  F940 

1 

7200.  4500.  FT 

4/0 

A  B 

OH-2 

IMPEDANCE: 

-0900  +  J 

.1200  OHHS/M  FEET 

STATUS:  EXISTING 

920  F940 

945  F949  LI 

1 

7200.  800.  FT 

4/0 

A  8 

OH-2 

IMPEDANCE: 

,0900  +  J 

.1200  OHNS/N  FEET 

STATUS:  EXISTING 

925  () 

930  RICH  SUB 

1 

7200.  1500.  FT 

4 

A  B 

OH-2 

IMPEDANCE: 

.4360  J 

.1380  OHNS/N  FEET 

STATUS:  EXISTING 

925  {) 

935  9-8  PRI 

1 

7200.  1000.  FT 

6 

A  B 

OH-2 

IMPEDANCE: 

.6900  *  J 

.1440  OHNS/N  FEET 

STATUS:  EXISTING 

935  9-8  PRI 

940  9-9  PRI 

1 

7200.  5000.  FT 

6 

A  B 

OH-2 

IMPEDANCE: 

.6900  4-  J 

.1440  OHNS/N  FEET 

STATUS:  EXISTING 

945  F949  LI 

950  9-12  PRI 

1 

7200.  2100.  FT 

6 

A  B 

OH-2 

IMPEDANCE: 

.6900  J 

.1440  OHNS/N  FEET 

STATUS:  EXISTING 

945  F949  LI 

960  9-13  PRI 

1 

7200.  2200.  FT 

2 

A  B 

OH-2 

IMPEDANCE: 

.2760  +  J 

.1320  OHNS/N  FEET 

STATUS:  EXISTING 

950  9-12  PRI 

955  9-11  PRI 

1 

7200.  1800.  FT 

6 

A  B 

OH-2 

IMPEDANCE: 

.6900  +  J 

.1440  OHNS/N  FEET 

STATUS:  EXISTING 

960  9-13  PRI 

963  9-14  PRI 

1 

7200.  7600.  FT 

2 

A  6 

OH-2 

IMPEDANCE: 

.2760  +  J 

.1320  OHHS/H  FEET 

STATUS:  EXISTING 

963  9-14  PRI 

966  9-15  PRI 

1 

7200.  2200.  FT 

2 

A  B 

OH-2 

IMPEDANCE: 

.2760  +  J 

,1320  OHHS/M  FEET 

STATUS:  EXISTING 

966  9-15  PRI 

969  SW  UP 

1 

7200.  600.  FT 

2 

A  B 

OH-2 

IMPEDANCE: 

.2760  +  J 

.1320  OHHS/M  FEET 

STATUS:  EXISTING 

969  SW  UP 

972  SW  DCX/N 

1 

7200.  5.  FT 

500 

C  M 

XLP 

IMPEDANCE: 

.0300  +  J  . 

0526  OHMS/N  FEET 

STATUS:  EXISTING 

972  SW  DOWN 

975  9-16  PRI 

1 

7200.  8400.  FT 

2 

A  B 

OH-2 

IMPEDANCE: 

.2760  +  J  . 

1320  OHMS/M  FEET 

STATUS:  EXISTING 
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FEEDER  DATA 


FEEDER  FROM  FEEDER  TO  OTY  VOLTS  LENGTH  FEEDER  DESCRIPTION 

NO  NAME  NO  NAME  /PH  L-L  SIZE  TYPE  DUCT  INSUL 


975  9-16  PRI 
IMPEDANCE: 


977  9-19  PRI  1  7200.  10000.  FT  2 

.2760  +  J  .1320  OHMS/M  FEET 


A  B  OH-2 
STATUS:  EXISTING 


975  9-16  PRI 
IMPEDANCE: 

980 

•2760  +  J 

980 

IMPEDANCE: 

982  9-20  PRI 
.2760  +  J 

980 

IMPEDANCE: 

983  9-25  PRI 
.2760  +  J 

983  9-25  PRI 
IMPEDANCE: 

985  9-34  PRI 
.2760  +  J 

985  9-34  PRI 
IMPEDANCE: 

987 

.2760  +  J 

987 

IMPEDANCE: 

990  9-26  PRI 
.2760  +  J 

987 

IMPEDANCE: 

992 

.2760  +  J  , 

992 

IMPEDANCE: 

995  9-30  PRI 
.3350  +  J  , 

992 

IMPEDANCE: 

997  9-32  PRI 
.2760  +  J  . 

1  7200.  3500.  FT 

.1320  OHMS/M  FEET 

1  7200.  2000.  FT 

.1320  OHMS/M  FEET 

1  7200.  6000.  FT 

.1320  OHMS/M  FEET 

1  7200.  2000.  FT 

.1320  OHMS/M  FEET 

1  7200.  6400.  FT 

.1320  OHMS/M  FEET 

1  7200.  9800.  FT 

.1320  OHMS/M  FEET 

1  7200.  27000.  FT 

1320  OHMS/M  FEET 

1  7200.  25000.  FT 

0500  OHMS/M  FEET 

1  7200.  5000.  FT 

1320  OHMS/H  FEET 


2 


2 


2 


2 


2 

2 

2 


2 


2 


A  B  OH-2 

STATUS:  EXISTING 

A  B  OH-2 

STATUS:  EXISTING 

A  B  OH-2 

STATUS:  EXISTING 

A  B  OH-2 

STATUS:  EXISTING 

A  B  OH-2 

STATUS:  EXISTING 

A  B  OH-2 

STATUS:  EXISTING 


A 

STATUS: 


B  OH-2 
EXISTING 


A  N  XLP 
STATUS:  EXISTING 


A 

STATUS: 


B  OH-2 
EXISTING 


F-10 
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CASE  1  LOAD  FLOW  STUDY  •  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  •  DENVER,  COLORADO 

TRANSFORMER  DATA 


PRIMARY  RECORD 

VOLTS 

PRI 

*  SECONDARY  RECORD 

VOLTS 

SEC 

NOMINAL 

NO  NAME 

L-L 

FLA 

NO  NAME 

L-L 

FLA 

KVA 

60  SWGR  S 

2400. 

72. 

62  SS-1  SEC 

480. 

361. 

300.0 

IMPEDANCE: 

•7816  +  J 

4.5331 

PERCENT 

66  SM1A  BLUE 

2400. 

120. 

68  BLUE  SSS 

480. 

601. 

500.0 

IMPEDANCE: 

.8156  +  J 

4.7302 

PERCENT 

80  UTILITY 

24900. 

58. 

85  T1  SEC 

2400. 

601. 

2500.0 

IMPEDANCE: 

.5546  ♦  J 

5.9341 

PERCENT  TRANSFORMER  FIXED  TAP: 

-5.0  X 

90  SUGR  0 

2400. 

72. 

64  MCC  4&5 

480. 

361. 

300.0 

IMPEDANCE: 

.5709  ♦  J 

3.3111 

PERCENT 

210  2-3  PRI 

2400. 

54. 

225  2-3  SEC 

480. 

271. 

225.0 

IMPEDANCE: 

.9345  +  J 

5.4200 

PERCENT 

215  2-4  PRI 

2400. 

54. 

230  2-4  SEC 

208. 

625. 

225.0 

IMPEDANCE: 

.9345  +  J 

5.4200 

PERCENT 

410  F417  UF1 

2400. 

120. 

415  4-6  SEC 

208. 

1388. 

500.0 

IMPEDANCE: 

.9345  +  J 

5.4200 

PERCENT 

545  F5  L56  UF1 

2400. 

27. 

547  5-16  SEC 

208. 

312. 

112.5 

IMPEDANCE: 

.9345  +  J 

5.4200 

PERCENT 

560  RICH  SUB 

2400. 

144. 

562  RS  SEC 

7200. 

48. 

600.0 

IMPEDANCE: 

.9345  +  J 

5.4200 

PERCENT 

590  F5  L8911 

2400. 

12. 

591  5-23  SEC 

208. 

139. 

50.0 

IMPEDANCE: 

.9345  ♦  J 

5.4200 

PERCENT 

590  F5  L8911 

2400. 

27. 

593  5-24  SEC 

208. 

312. 

112.5 

IMPEDANCE: 

.9345  +  J 

5.4200 

PERCENT 

705  WELL9  POL 

2400. 

36. 

707  7-1  SEC 

480. 

180. 

150.0 

IMPEDANCE: 

.9345  +  J 

5.4200 

PERCENT 

900  FDR  9 

2400. 

361. 

905  STEP  SEC 

7200. 

120. 

1500.0 

IMPEDANCE: 

.7816  +  J 

4.5331 

PERCENT 

983  9-25  PRI 

7200. 

40. 

984  9-25  SEC 

208. 

1388. 

500.0 

IMPEDANCE: 

.9345  +  J 

5.4200 

PERCENT 

F-11 


DATE: 20  NOV  95 

TIME:  4 

so  PH 

PAGE  12 

CASE  1  LOAD  FLOW 

STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 

FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 

E  H  C  ENGINEERS, 

INC.  -  DENVER,  COLORADO 

B  U 

S  SPECIAL 

STUDY  DATA 

*  MO  *  NAME 

*  KW 

*  KVAR  *  LOAD  TYPE 

105  F1F12  14 

9. 

3.  CONSTANT 

2  LOAD 

110  FI  L14 

21. 

7.  CONSTANT 

2  LOAD 

115  FI  L15 

25. 

8.  CONSTANT 

2  LOAD 

120  FI  L31 

222. 

73.  CONSTANT 

2  LOAD 

121  FI  L63 

62. 

21 .  CONSTANT 

2  LOAD 

122  FI  L64 

98. 

32.  CONSTANT 

2  LOAD 

125  FI  L67 

62. 

20.  CONSTANT 

2  LOAD 

130  FI  L613 

31. 

10.  CONSTANT 

2  LOAD 

135  FI  L68 

14. 

5.  CONSTANT 

2  LOAD 

205 

69. 

22.  CONSTANT 

2  LOAD 

210  2-3  PRI 

88. 

29.  CONSTANT 

2  LOAD 

215  2-4  PRI 

88. 

29.  CONSTANT 

2  LOAD 

220  2-5  PRI 

58. 

19.  CONSTANT 

2  LOAD 

235  F5  F29 

44. 

14.  CONSTANT 

2  LOAD 

236  F2  F211 

88. 

29.  CONSTANT 

2  LOAD 

240  FI  F213 

88. 

29.  CONSTANT 

2  LOAD 

301  F8  F311 

186. 

61.  CONSTANT 

2  LOAD 

305  F8  F311 

15. 

5.  CONSTANT 

2  LOAD 

310  F3  19 

162. 

54.  CONSTANT 

2  LOAD 

401  4-1  PRI 

75. 

25.  CONSTANT 

2  LOAD 

403  F1  F45 

125. 

41.  CONSTANT 

KVA  LOAD 

405  F4  10 

65. 

22.  CONSTANT 

2  LOAD 

410  F417  UF1 

143. 

47.  CONSTANT 

2  LOAD 

510  5-1  PRI 

31. 

10.  CONSTANT 

2  LOAD 

512  5-3  PRI 

14. 

5.  CONSTANT 

2  LOAD 

514  5-5  PRI 

5. 

2.  CONSTANT 

2  LOAD 

515  F5  L24 

8. 

3.  CONSTANT 

2  LOAD 

520  5-6  PRI 

5. 

2.  CONSTANT 

2  LOAD 

525  F5  L31 

8. 

3.  CONSTANT 

2  LOAD 

530  F5  L39 

5- 

2.  CONSTANT 

2  LOAD 

531  F3  L41 

16. 

5.  CONSTANT 

2  LOAD 

535  F537  L5 

5. 

2.  CONSTANT 

2  LOAD 

540  F5  L5  UF1 

2. 

1 .  CONSTANT 

2  LOAD 

545  F5  L56  UF1 

12. 

4.  CONSTANT 

2  LOAD 

550  F5  L55 

2. 

1 .  CONSTANT 

2  LOAD 

565  5-17  PRI 

5. 

2.  CONSTANT 

2  LOAD 

570  5-18  PRI 

8. 

3.  CONSTANT 

2  LOAD 

575  F5  51 

2. 

1 .  CONSTANT 

2  LOAD 

F-12 
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CASE  1  LOAD  FLOU  STUDY  •  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BUS 

S  P  E 

C  I  A  L 

S 

TUDY  DATA 

*  NO  *  NAME  * 

ICW  * 

KVAR  * 

LOAD  TYPE 

580  F5  L85 

8. 

3. 

CONSTANT 

z 

LOAD 

585  F5  L87  UF1 

24. 

8. 

CONSTANT 

z 

LOAD 

590  F5  L8911 

41. 

11. 

CONSTANT 

z 

LOAD 

595  F5  L8  25 

33. 

10. 

CONSTANT 

z 

LOAD 

705  WELL9  POL 

41. 

14. 

CONSTANT 

z 

LOAD 

709  F9  F73 

83. 

27. 

CONSTANT 

z 

LOAD 

710  F7  L11 

84. 

28. 

CONSTANT 

z 

LOAD 

715  F7  t13 

21. 

7. 

CONSTANT 

z 

LOAD 

720  F713 

31. 

10. 

CONSTANT 

z 

LOAD 

725  7-15  PRI 

92. 

30. 

CONSTANT 

z 

LOAD 

730  F7  L43 

12. 

4. 

CONSTANT 

z 

LOAD 

735  F7  L54 

21. 

7. 

CONSTANT 

z 

LOAD 

740  7-17  PRI 

17. 

5. 

CONSTANT 

z 

LOAD 

750  F7  L72 

21. 

7. 

CONSTANT 

z 

LOAD 

755  F7-33 

7. 

2. 

CONSTANT 

z 

LOAD 

760  7-21  PRI 

12. 

4. 

CONSTANT 

z 

LOAD 

765  7-22  PRI 

21. 

7. 

CONSTANT 

z 

LOAD 

770  7-23  PRI 

5. 

2. 

CONSTANT 

z 

LOAD 

775  7-24  PRI 

12. 

4. 

CONSTANT 

z 

LOAD 

805  F8  L11 

30. 

10. 

CONSTANT 

z 

LOAD 

610  F8  L23 

73. 

24. 

CONSTANT 

z 

LOAD 

815  F8  L25 

4. 

1. 

CONSTANT 

z 

LOAD 

817  F8  22 

44. 

15. 

CONSTANT 

z 

LOAD 

820  F8  30  UF1 

116. 

38. 

CONSTANT 

z 

LOAD 

825  8-22  PRI 

136. 

45. 

CONSTANT 

iCVA 

LOAD 

910  F  96 

18, 

6. 

CONSTANT 

z 

LOAD 

915  F910 

60. 

20. 

CONSTANT 

z 

LOAD 

920  F940 

10. 

3. 

CONSTANT 

z 

LOAD 

935  9-8  PRI 

10. 

3. 

CONSTANT 

z 

LOAD 

940  9-9  PRI 

15. 

5. 

CONSTANT 

z 

LOAD 

945  F949  LI 

5. 

2. 

CONSTANT 

z 

LOAD 

950  9-12  PRI 

4. 

1. 

CONSTANT 

z 

LOAD 

955  9-11  PRI 

4. 

1. 

CONSTANT 

z 

LOAD 

960  9-13  PRI 

18. 

6. 

CONSTANT 

2 

LOAD 

963  9-14  PRI 

18. 

6. 

CONSTANT 

z 

LOAD 

966  9-15  PRI 

2. 

1. 

CONSTANT 

z 

LOAD 

977  9-19  PRI 

16. 

5. 

CONSTANT 

z 

LOAD 

982  9-20  PRI 

6. 

2. 

CONSTANT 

z 

LOAD 

DATE:20  MOV  95  TIME;  4  50  PM  PAGE 

CASE  1  LOAD  FLOW  STUDY  •  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
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EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


14 


BUS 

S  P  E 

C  I  A  L 

S 

TUDY  DATA 

*  NO 

*  NAME  * 

KW  * 

ICVAR  * 

LOAD  TYPE 

983 

9-25  PR  I 

163. 

53. 

CXWSTANT 

2 

LOAD 

985 

9-34  PR I 

11. 

4. 

CONSTANT 

Z 

LOAD 

990 

9-26  PR  I 

46. 

15. 

CONSTANT 

z 

LOAD 

995 

9-30  PR  I 

46. 

15. 

CONSTANT 

2 

LOAD 

997 

9-32  PR  I 

21. 

7. 

CONSTANT 

Z 

LOAD 

F-14 


DATE:20  NOV  95  TIME:  4  50  PH  PAGE  15 

CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  6REELY,  AUSKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS.  INC.  -  DENVER,  COLORADO 


***  SOLUTION  COMMENTS  *** 


SOLUTION  PARAMETERS 


BRANCH  VOLTAGE  CRITERIA  :  4.00  X 

BUS  VOLTAGE  CRITERIA  :  5.00  X 

ACCELERATION  FACTOR  FOR  'PV  GENERATORS  :  1.00 

ACCELERATION  FACTOR  FOR  CONSTANT  KVA  LOADS:  1.00 

EXACT(ITERATIVE)  SOLUTION  :  YES 


«PERCENT  VOLTAGE  DROPS  ARE  BASED  ON  NOMINAL  DESIGN  VOLTAGES» 
TOF  SIZE:  463 

LARGEST  LOAD:  1000.00  KVA 


CONVERGENCE  CRITERIA: 

.050  KVA 

LARGEST  BUS  MISMATCH 

10 

GEN  G1 

36.344  KVA 

LARGEST  BUS  MISMATCH 

10 

GEN  G1 

.878  KVA 

LARGEST  BUS  MISMATCH 

10 

GEN  G1 

.013  KVA 

DATE:20  NOV  95  TIME:  4  50  PM  PAGE  16 

CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS  (SWING  GENERATORS) 
***************************************************************************** 

BUS  VOLTS(PU)  ANGLE  KW  KVAR  VDX  R  •(-  JX  (PU) 

80  1.000  .00  2480.4  1361.5  .0 
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BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS  (PV  GENERATOR  SCHEDULE  REPORT) 


BUS  NAME 


— VOLTAGE- -- 
ID  SCHED.  ACTUAL 


-ICVAR  LIMITS- 
MIN  MAX 


---ACTUAL - 

KW  ICVAR 


10 

GEN 

G1 

1 

1.000 

1.018 

20 

GEN 

G2 

2 

1.000 

1.018 

30 

GEN 

G3 

3 

1.000 

1.018 

40 

GEN 

G4 

4 

1.000 

1.018 

50 

GEN 

G5 

5 

1.000 

1.018 

.0  1000.0  .0 

.0  .0  .0 

.0  .0  .0 

.0  .0  .0 

.0  .0  .0 


F-17 
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CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
•**************************************************************************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


==~  BUS:  10  GEN  G1  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2443  XVD:  -1.8 
r===========r===========  pu  BUS  VOLTAGE:  1.018  ANGLE:  -3.0  DEGREES 

*•  PV  TYPE  GENERATOR:  1  1000.0  KW  .0  KVAR 

LOAD  TO:  60  SWGR  S  FEEDER  AMPS:  236  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  1000.0  KW  .0  KVAR  1000.0  KVA  PF:1.00  UNITY 

LOSSES  THRU  FEEDER:  .3  KW  .4  KVAR  .5  KVA 


BUS:  20  GEN  G2  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2442  XVD:  -1.8 

PU  BUS  VOLTAGE:  1.018  ANGLE:  -3.0  DEGREES 

**  PV  TYPE  GENERATOR:  2  .0  KW  .0  KVAR 

****  NO  LOAD  SPECIFIED  **** 


BUS:  30  GEN  G3  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2442  XVD:  -1.8 

====================  PU  BUS  VOLTAGE:  1.018  ANGLE:  -3.0  DEGREES 

**  PV  TYPE  GENERATOR:  3  .0  KW  .0  KVAR 

****  NO  LOAD  SPECIFIED  **•* 


— ==  BUS:  40  GEN  G4  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2442  XVD:  -1.8 
=======================  PU  BUS  VOLTAGE:  1.018  ANGLE:  -3.0  DEGREES 

**  PV  TYPE  GENERATOR:  4  .0  KW  .0  KVAR 

****  MO  LOAD  SPECIFIED  **** 


=  BUS:  50  GEN  G5  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2442  XVD:  -1.8 
=====================  PU  BUS  VOLTAGE:  1.018  ANGLE:  -3.0  DEGREES 

**  PV  TYPE  GENERATOR:  5  .0  KW  .0  KVAR 

****  NO  LOAD  SPECIFIED  **** 


====  BUS:  60  SWGR  S  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2442  XVD:  -1.8 
========================  PU  BUS  VOLTAGE:  1.018  ANGLE:  -3.0  DEGREES 

LOAD  FROM:  10  GEN  G1  FEEDER  AMPS:  236  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  999.7  KW  -.4  KVAR  999.7  KVA  PF:1.00  UNITY 

LOSSES  THRU  FEEDER:  .3  KW  .4  KVAR  .5  KVA 

LOAD  FROM:  20  GEN  G2  FEEDER  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  .0  KW  .0  KVAR  .0  KVA  PF:  .00  LEADING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


F-18 
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CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  •  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

*******«**************tk****«************************************************* 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  5.00 


LOAD  FROH:  30  GEN  G3 

FEEDER 

AHPS: 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

.0  KW 

.0  KVAR 

.0  KVA 

PF:  .00  LEADING 

LOSSES  THRU  FEEDER: 

.0  KU 

.0  KVAR 

.0  KVA 

LOAD  FROM:  62  SS-1  SEC  TRANSF  AMPS: 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

.2  KU 

.4 

KVAR 

.5  KVA 

PF:  .45  UGGING 

LOSSES  THRU  TRANSF: 

.0  KU 

.0  KVAR 

.0  KVA 

LOAD  FROM:  66  SM1A  BLUE  FEEDER  AMPS: 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

.3  KU 

.7 

KVAR 

.7  KVA 

PF:  .47  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KU 

.0 

KVAR 

.0  KVA 

LOAD  FROH:  70  SWGR  N 

FEEDER  AHPS: 

317  VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

1130.1  KU 

724.2 

KVAR 

1342.2  KVA 

PF:  .84  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KU 

.1 

KVAR 

.1  KVA 

LOAD  TO:  100  FDR  1 

FEEDER  AHPS: 

136  VOLTAGE  DROP: 

1.  XVD:  .1 

PROJECTED  POWER  FLOW: 

545.0  KU 

189.7 

KVAR 

577.1  KVA 

PF:  .94  LAGGING 

LOSSES  THRU  FEEDER: 

.3  KU 

.1 

KVAR 

.3  KVA 

LOAD  TO:  200  FDR  2 

FEEDER  AHPS: 

133  VOLTAGE  DROP: 

1.  XVD:  .1 

PROJECTED  POWER  FLOW: 

535.5  KU 

178.7 

KVAR 

564.5  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.3  KU 

.1 

KVAR 

.3  KVA 

LOAD  TO:  300  FDR  3 

FEEDER  AHPS: 

93  VOLTAGE  DROP: 

1.  XVD:  .0 

PROJECTED  POWER  FLOW: 

372.8  KU 

125.1 

KVAR 

393.2  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.1  KU 

.1 

KVAR 

.1  KVA 

LOAD  TO:  400  FDR  4 

FEEDER  AHPS: 

104  VOLTAGE  DROP: 

1.  XVD:  .0 

PROJECTED  POWER  FLOW: 

415.9  KU 

139.6 

KVAR 

438.7  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.2  KU 

.1 

KVAR 

.2  KVA 

LOAD  TO:  500  FDR  5 

FEEDER  AHPS: 

65 

VOLTAGE  DROP: 

1.  XVD:  .0 

PROJECTED  POWER  FLOW: 

261.2  KU 

91.7 

KVAR 

276.8  KVA 

PF:  .94  UGGING 

LOSSES  THRU  FEEDER: 

.1  KU 

.0 

KVAR 

.1  KVA 

F-19 
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BAUNCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


==  BUS:  62  SS-1  SEC  DESIGN  VOLTAGE:  480  BUS  VOLTAGE:  488  XVD:  -1.8 

pu  BUS  VOLTAGE:  1.018  ANGLE:  -3.0  DEGREES 

LOAD  TO:  60  SWGR  S  TRANSF  AMPS:  1  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  ,2  KW  .4  ICVAR  .5  KVA  PF:  .45  LAGGING 
LOSSES  THRU  TRANSF:  .0  KW  .0  KVAR  .0  KVA 

LOAD  FROM:  64  MCC  485  FEEDER  AMPS:  1  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .2  KW  .4  KVAR  .5  KVA  PF:  .45  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  64  MCC  4&5  DESIGN  VOLTAGE:  480  BUS  VOLTAGE:  488  XVD:  -1.8 
====================  PU  BUS  VOLTAGE:  1.018  ANGLE:  -3.0  DEGREES 

LOAD  TO:  62  SS-1  SEC  FEEDER  AMPS:  1  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .2  KW  .4  KVAR  .5  KVA  PF:  .45  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  68  BLUE  SSS  FEEDER  AMPS:  1  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .3  KW  .7  KVAR  .7  KVA  PF:  .47  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


LOAD  FROM:  90  SWGR  0 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  TRANSF: 


TRANSF  AMPS:  1  VOLTAGE  DROP: 

.6  KW  1.1  KVAR  1.2  KVA  PF 
.0  KW  .0  KVAR  .0  KVA 


==  BUS:  66  SH1A  BLUE  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2442  XVD:  -1.8 
===================  PU  BUS  VOLTAGE:  1.018  ANGLE:  -3.0  DEGREES 

LOAD  TO:  60  SWGR  S  FEEDER  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .3  KW  .7  KVAR  .7  KVA  PF:  .47  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  FROM:  68  BLUE  SSS  TRANSF  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .3  KW  .7  KVAR  .7  KVA  PF:  .47  LAGGING 
LOSSES  THRU  TRANSF:  .0  KW  .0  KVAR  .0  KVA 
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CASE  1  LOAD  FLOW  STUDY  •  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  6REELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


~==  BUS:  68  BLUE  SSS  DESIGN  VOLTAGE:  480  BUS  VOLTAGE:  488  XVD:-1.8 

PU  BUS  VOLTAGE:  1.018  ANGLE:  -3.0  DEGREES 

LOAD  FROM:  64  MCC  4&5  FEEDER  AMPS:  1  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .3  KW  .7  KVAR  .7  KVA  PF:  .47  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  66  SM1A  BLUE  TRANSF  AMPS:  1  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .3  KM  .7  KVAR  .7  KVA  PF:  .47  LAGGING 
LOSSES  THRU  TRANSF:  .0  KW  .0  KVAR  .0  KVA 


BUS:  70  SWGR  N  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2442  XVD:  -1.8 
PU  BUS  VOLTAGE:  1.018  ANGLE:  -3.0  DEGREES 

LOAD  FROM:  40  GEN  G4  FEEDER  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .0  KW  .0  KVAR  .0  KVA  PF:  .00  LEADING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  FROM:  50  GEN  G5  FEEDER  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .0  KW  .0  KVAR  .0  KVA  PF:  .00  LEADING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  60  SWGR  S  FEEDER  AMPS:  317  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  1130.1  KW  724.2  KVAR  1342.3  KVA  PF:  .84  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .1  KVAR  .1  KVA 

LOAD  FROM:  90  SWGR  0  FEEDER  AMPS:  317  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  1130.1  KW  724.2  KVAR  1342.3  KVA  PF:  .84  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .1  KVAR  .2  KVA 


BUS:  80  UTILITY  DESIGN  VOLTAGE:  24900  BUS  VOLTAGE:  24900  XVD:  .0 

====================  PU  BUS  VOLTAGE:  1.000  ANGLE:  .0  DEGREES 

**•  SWING  GENERATOR:  6  2480.4  KW  1361.5  KVAR 

LOAD  TO:  85  T1  SEC  TRANSF  AMPS:  66  VOLTAGE  DROP:  -450.  XVD:  -1.8 

PROJECTED  POWER  FLOW:  2480.4  KW  1361.5  KVAR  2829.5  KVA  PF:  .88  LAGGING 
LOSSES  THRU  TRANSF:  16.0  KW  171.5  KVAR  172.3  KVA  **XFMR  TAPS  -5. OX** 


DATE:20  NOV  95  TIME:  4  50  PM  PAGE  22 

CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
**★*★♦**★★*★★**★♦**★*★*♦★★★★***♦*★*♦**★**♦**********♦********♦*************** 
VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


===  BUS:  85  T1  SEC  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2443  XVD:  -1.8 
sssssss==sss=~sss===sssB  pu  BUS  VOLTAGE:  1.018  ANGLE:  *3.0  DEGREES 

LOAD  FROM:  80  UTILITY  TRANSF  AMPS:  647  VOLTAGE  DROP:  -43.  XVD:  -1.8 
PROJECTED  POWER  FLOW:  2464.4  KU  1190.0  KVAR  2736.6  KVA  PF;  .90  LAGGING 
LOSSES  THRU  TRANSF:  16.0  KW  171.5  KVAR  172.3  KVA  **XFMR  TAPS  -5.0X** 

LOAD  TO:  90  SWGR  0  FEEDER  AMPS;  647  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  2464.4  KW  1190.0  KVAR  2736.6  KVA  PF:  .90  LAGGING 
LOSSES  THRU  FEEDER:  .6  KW  .6  KVAR  .8  KVA 


csss  BUS:  90  SWGR  0  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2443  XVD:  -1.8 
================  PU  BUS  VOLTAGE:  1.018  ANGLE:  -3.0  DEGREES 

LOAD  TO:  64  MCC  4&5  TRANSF  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .6  KW  1.1  KVAR  1.2  KVA  PF:  .46  LAGGING 
LOSSES  THRO  TRANSF:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  70  SWGR  N  FEEDER  AMPS:  317  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  1130.3  KW  724.4  KVAR  1342.5  KVA  PF;  .84  LAGGING 
LOSSES  THRO  FEEDER;  .1  KW  .1  KVAR  .2  KVA 

LOAD  FROM:  85  T1  SEC  FEEDER  AMPS;  647  VOLTAGE  DROP:  1.  XVD;  .0 
PROJECTED  POWER  FLOW:  2463.8  KW  1189.4  KVAR  2735.9  KVA  PF;  .90  LAGGING 
LOSSES  THRU  FEEDER:  .6  KW  .6  KVAR  .8  KVA 

LOAD  FROM:  600  O/H  BUS  FEEDER  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .0  KW  .0  KVAR  .0  KVA  PF:  .00  LEADING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO;  700  FDR  7  FEEDER  AMPS:  122  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  489.1  KW  165.9  KVAR  516.4  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .2  KW  .1  KVAR  .3  KVA 

LOAD  TO:  800  FDR  8  FEEDER  AMPS;  102  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  407.6  KW  144.5  KVAR  432.5  KVA  PF:  .94  LAGGING 
LOSSES  THRU  FEEDER:  .2  KW  .1  KVAR  .2  KVA 

LOAD  TO:  900  FDR  9  FEEDER  AMPS:  109  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  436.2  KW  153.6  KVAR  462.5  KVA  PF:  .94  LAGGING 
LOSSES  THRU  FEEDER:  .2  KW  .1  KVAR  .2  KVA 
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CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  s  4.00  X  BUS  s  5.00 


^=3  BUS:  100  FDR  1  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2441  XVD:  -1.7 
s======eg===========  PU  BUS  VOLTAGE:  1,017  ANGLE:  -3.0  DEGREES 

LOAD  FROM:  60  SUGR  S  FEEDER  AMPS:  136  VOLTAGE  DROP:  1.  XVD:  .1 
PROJECTED  POWER  FLOW:  544.7  KW  189.6  KVAR  576.8  KVA  PF:  .94  UGGING 
LOSSES  THRU  FEEDER:  .3  KW  .1  KVAR  .3  KVA 

LOAD  TO:  105  F1F12  14  FEEDER  AMPS:  136  VOLTAGE  DROP:  44.  XVD:  1.8 
PROJECTED  POWER  FLOW:  544.7  KW  189.6  KVAR  576.8  KVA  PF:  .94  LAGGING 
LOSSES  THRU  FEEDER:  7.5  KW  10.1  KVAR  12.6  KVA 


BUS:  105  F1F12  14  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2397  XVD:  .1 
ci:====:.m======:======  pu  BUS  VOLTAGE:  .999  ANGLE:  -3.7  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  9.0  KW  2.5  KVAR 

LOAD  FROM:  100  FDR  1  FEEDER  AMPS:  136  VOLTAGE  DROP:  44.  XVD:  1.8 
PROJECTED  POWER  FLOW:  537.2  KW  179.6  KVAR  566.4  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  7.5  KW  10.1  KVAR  12.6  KVA 

LOAD  TO:  110  FI  L14  FEEDER  AMPS:  134  VOLTAGE  DROP:  6.  XVD:  .2 
PROJECTED  POWER  FLOW:  528.2  KW  177.1  KVAR  557.1  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  1.0  KW  1.3  KVAR  1.6  KVA 


110  FI  L14 


DESIGN  VOLTAGE: 


PU  BUS  VOLTAGE: 


PROJECTED  SPECIAL  BUS  LOAD: 


2400  BUS  VOLTAGE:  2391  XVD:  .4 
.996  ANGLE:  -3.8  DEGREES 

20.8  KW  6.9  KVAR 


LOAD  FROM:  105  F1F12  14  FEEDER  AMPS:  134  VOLTAGE  DROP:  6.  XVD:  .2 
PROJECTED  POWER  FLOW:  527.2  KW  175.8  KVAR  555.8  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  1.0  KW  1.3  KVAR  1.6  KVA 


LOAD  TO:  115  FI  L15  FEEDER  AMPS:  6  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  24.8  KW  7.9  KVAR  26.1  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


LOAD  TO:  120  FI  L31  FEEDER  AMPS:  123  VOLTAGE  DROP:  10.  XVD:  .4 
PROJECTED  POWER  FLOW:  481.6  KW  160.9  KVAR  507.7  KVA  PF:  .95  UGGING 
LOSSES  THRU  FEEDER:  1.6  KW  2.2  KVAR  2.7  KVA 
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CASE  1  LOAD  FLOW  STUDY  •  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

***************************************************************************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


ssss  BUS:  115  FI  L15  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2391  XVD:  .4 

PU  BUS  VOLTAGE:  .996  ANGLE:  -3.8  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  24.8  KW  7.9  KVAR 

LOAD  FROM:  110  FI  L14  FEEDER  AMPS:  6  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  24.8  KW  7.9  KVAR  26.0  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


BUS:  120  FI  L31  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2381  XVD:  .8 
============—========  PU  BUS  VOLTAGE:  .992  ANGLE:  -4.0  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  218.5  KW  71.8  KVAR 

LOAD  FROM:  110  FI  L14  FEEDER  AMPS:  123  VOLTAGE  DROP:  10.  XVD:  .4 
PROJECTED  POWER  FLOW:  480.0  KW  158.7  KVAR  505.5  KVA  PF:  .95  LAGGING 
LOSSES  THRO  FEEDER:  1.6  KW  2.2  KVAR  2.7  KVA 

LOAD  TO:  121  FI  L63  FEEDER  AMPS:  67  VOLTAGE  DROP:  6.  XVD:  .3 
PROJECTED  POWER  FLOW:  261.5  KW  86.9  KVAR  275.6  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .5  KW  .7  KVAR  .9  KVA 


BUS:  121  FI  L63  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2374  XVD:  1.1 
s==ssss=====sss==ss==ss  PU  BUS  VOLTAGE:  .989  ANGLE:  -4.1  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  60.7  KW  20.6  KVAR 

LOAD  FROM:  120  FI  L31  FEEDER  AMPS:  67  VOLTAGE  DROP:  6.  XVD:  .3 

PROJECTED  POWER  FLOW:  261.0  KW  86.2  KVAR  274.8  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .5  KW  .7  KVAR  .9  KVA 

LOAD  TO:  122  FI  L64  FEEDER  AMPS:  24  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  95.6  KW  31.3  KVAR  100.6  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .1  KVA 

LOAD  TO:  125  FI  L67  FEEDER  AMPS:  27  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  104.6  KW  34.3  KVAR  110.1  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .1  KVAR  .1  KVA 
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CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  AUSKA  •  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  »  4.00  X  BUS  »  5.00 


==  BUS:  122  FI  L64  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2373  XVD:  1.1 

PU  BUS  VOLTAGE:  .989  ANGLE:  -4.1  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  95.6  KW  31.3  KVAR 

LOAD  FROM:  121  FI  L63  FEEDER  AM’S:  24  vaTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  95.6  KW  31.3  KVAR  100.6  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .1  KVA 


BUS:  125  FI  L67  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2373  XVD:  1.1 
sssssssEssssEsssssasssxss  PO  BUS  VOLTAGE:  .989  ANGLE:  -4.1  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  60.6  KW  19.6  KVAR 

LOAD  FROM:  121  FI  L63  FEEDER  AMPS:  27  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  104.6  KW  34.2  KVAR  110.1  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .1  KVAR  .1  KVA 

LOAD  TO:  130  FI  L613  FEEDER  AMPS:  8  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  30.3  KW  9.8  KVAR  31.8  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  135  FI  L68  FEEDER  AMPS:  4  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  13.7  KW  4.9  KVAR  14.5  KVA  PF:  .94  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


ssss  BUS:  130  FI  L613  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2372  XVD:  1.2 

PO  BUS  VOLTAGE:  .988  ANGLE:  -4.1  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  30.3  KW  9.8  KVAR 

LOAD  FROM:  125  FI  L67  FEEDER  AMPS:  8  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  30.3  KW  9.8  KVAR  31.8  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


ssss  BUS:  135  FI  L68  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2373  XVD:  1.1 
=======================  PU  BUS  VOLTAGE:  .989  ANGLE:  -4.1  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  13.7  KW  4.9  KVAR 

LOAD  FROM:  125  FI  L67  FEEDER  AMPS:  4  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  13.7  KW  4.9  KVAR  14.5  KVA  PF:  .94  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 
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CASE  1  LOAD  FLOW  STUDY  •  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
E  H  C  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


====  BOS:  200  FDR  2  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2441  XVD:  -1.7 
ss=ssss===s=:s=s==ssssss  pu  BUS  VOLTAGE:  1.017  ANGLE:  -3.0  DEGREES 

LOAD  FROM:  60  SWGR  S  FEEDER  AMPS:  133  VOLTAGE  DROP:  1.  XVD:  .1 
PROJECTED  POWER  FLOW:  535.2  KW  1,78.6  KVAR  564.2  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .3  KW  .1  KVAR  .3  KVA 

LOAD  TO:  205  FEEDER  AMPS:  133  VOLTAGE  DROP:  17.  XVD:  .7 
PROJECTED  POWER  FLOW:  535.2  KW  178.6  KVAR  564.2  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  2.9  KW  3.8  KVAR  4.8  KVA 


ssss  BUS:  205  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2424  XVD:  -1.0 
==r===============rs  PU  BUS  VOLTAGE:  1.010  ANGLE:  -3.3  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  70.4  KW  22.4  KVAR 

LOAD  FROM:  200  FDR  2  FEEDER  AMPS:  133  VOLTAGE  DROP:  17.  XVD:  .7 
PROJECTED  POWER  FLOW:  532.3  KW  174.7  KVAR  560.3  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  2.9  KW  3.8  KVAR  4.8  KVA 

LOAD  TO:  210  2-3  PRI  FEEDER  AMPS:  60  VOLTAGE  DROP:  2.  XVD:  .1 
PROJECTED  POWER  FLOW:  238.4  KW  78.6  KVAR  251.0  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .2  KVAR  .2  KVA 

LOAD  TO:  235  F5  F29  FEEDER  AMPS:  56  VOLTAGE  DROP:  5.  XVD:  .2 
PROJECTED  POWER  FLOW;  223.6  KW  73.7  KVAR  235.4  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .3  KW  .5  KVAR  .6  KVA 


BUS:  210  2-3  PRI  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2422  XVD:  -.9 
=======================  PU  BUS  VOLTAGE:  1.009  ANGLE:  -3.3  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  89.6  KW  29.5  KVAR 

LOAD  FROM:  205  FEEDER  AMPS;  60  VOLTAGE  DROP:  2.  XVD:  .1 
PROJECTED  POWER  FLOW:  238.2  KW  78.4  KVAR  250.8  KVA  PF;  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .2  KVAR  .2  KVA 

LOAD  TO:  215  2-4  PRI  FEEDER  AMPS:  37  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  148.6  KW  48.9  KVAR  156.5  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 
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CASE  1  LOAD  FLOW  STUDY  •  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  »  5.00 


LOAD  FROM:  225  2-3  SEC  TRANSF  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .0  KU  .0  KVAR  .0  KVA  PF:  .00  LEADING 
LOSSES  THRU  TRANSF:  .0  KU  .0  KVAR  .0  KVA 


BUS:  215  2-4  PRI  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2422  XVD:  -.9 


=  PU  BUS  VOI 

.TA6E: 

1.0(K 

)  ANGLE: 

-3.3  DEGREES 

PROJECTED 

SPECIAL  BUS 

LOAD: 

89.6  KU  29.5  KVAR 

LOAD  FROM:  210  2-3  PRI 

FEEDER 

AMPS: 

37 

VOLTAGE  DROP: 

0.  %VD:  .0 

PROJECTED  POWER  FLOW: 

148.6  ICU 

48.9 

KVAR 

156.4  KVA 

PF:  .95  UGGING 

LOSSES  THRU  FEEDER: 

.0  iCU 

.0 

KVAR 

.0  KVA 

LOAD  TO:  220  2-5  PRI 

FEEDER 

AMPS: 

15 

VOLTA^  DROP: 

1.  XVD:  .0 

PROJECTED  POWER  FLOW: 

59.0  KU 

19.3 

KVAR 

62.1  KVA 

PF:  .95  UGGING 

LOSSES  THRU  FEEDER: 

.0  KU 

.0 

KVAR 

.0  KVA 

LOAD  FROM:  230  2-4  SEC 

TRANSF 

AMPS: 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

.0  KU 

.0 

KVAR 

.0  KVA 

PF:  .00  LEADING 

LOSSES  THRU  TRANSF: 

.0  KU 

.0  KVAR 

.0  KVA 

===  BUS:  220  2-5  PRI 

DESIGN  VOLTAGE: 

2400 

BUS  VOLTAGE: 

2421  XVD:  -.9 

~  PU  BUS  VOLTAGE: 

1.009  ANGLE: 

-3.3  DEGREES 

PROJECTED 

SPECIAL  BUS 

LOAD: 

59.0  KU  19.3  KVAR 

LOAD  FROM:  215  2-4  PRI 

FEEDER  AMPS: 

15  VOLTAGE  DROP: 

1.  XVD:  .0 

PROJECTED  POWER  FLOW: 

59.0  KW 

19.3  KVAR 

62.1  KVA 

PF:  .95  UGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

«=  BUS:  225  2-3  SEC 

DESIGN 

— ^  Ml  MK 

VOLTAGE: 

Vni  TARP- 

480  BUS  VOLTAGE: 

484 

XVD:  -.9 

ncnpccc 

NO  LOAD  SPECIFIED 

—  DUO 

***♦ 

YUL 1 AUC • 

I.UWT  ANULC. 

j  j 

UCUUCCw 

====  BUS:  230  2-4  SEC  DESIGN 

VOLTAGE: 

208  BUS 

VOLTAGE: 

210 

XVD:  -.9 

VOLTAGE: 

1-009 

ANGLE: 

-3.3 

DEGREES 

****  NO  LOAD  SPECIFIED  **** 
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BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
*********************************************************************«******* 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


====  BUS:  235  F5  F29  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2419  XVD:  -.8 

PU  BUS  VOLTAGE:  1.008  ANGLE:  -3.4  DEGREES 
PROJECTED  SPECIAL  BUS  LOAD:  44.7  KW  14.2  KVAR 

LOAD  FROM:  205  FEEDER  AMPS:  56  VOLTAGE  DROP:  5.  XVD:  .2 
PROJECTED  POWER  FLOW:  223.2  KW  73.2  KVAR  234.9  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .3  KW  .5  KVAR  .6  KVA 

LOAD  TO:  236  F2  F211  FEEDER  AMPS:  45  VOLTAGE  DROP;  2.  XVD:  .1 
PROJECTED  POWER  FLOW:  178.5  KW  59.0  KVAR  188.0  KVA  PF:  .95  UGGING 
LOSSES  THRU  FEEDER:  .1  KW  .2  KVAR  .2  KVA 


==  BUS:  236  F2  F211  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2417  XVD:  -.7 
===================  PU  BUS  VOLTAGE:  1.007  ANGLE:  -3.4  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  89.2  KW  29.4  KVAR 

LOAD  FROM:  235  F5  F29  FEEDER  AMPS:  45  VOLTAGE  DROP:  2.  XVD;  .1 

PROJECTED  POWER  FLOW;  178.4  KW  58.8  KVAR  187.8  KVA  PF:  .95  UGGING 

LOSSES  THRO  FEEDER:  .1  KW  .2  KVAR  .2  KVA 


LOAD  TO:  240  FI  F213  FEEDER  AMPS:  22  VOLTAGE  DROP: 

PROJECTED  POWER  FLOW:  89.2  KW  29.4  KVAR  93.9  KVA  PF 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .1  KVA 


.  XVD:  .0 
.95  UGGING 


==  BUS:  240  FI  F213  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2415  XVD:  -.6 
=====================  PU  BUS  VOLTAGE:  1.006  ANGLE:  -3.4  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  89.1  KW  29.4  KVAR 

LOAD  FROM:  236  F2  F211  FEEDER  AMPS:  22  VOLTAGE  DROP:  1.  XVD;  .0 

PROJECTED  POWER  FLOW:  89.1  KW  29.4  KVAR  93.9  KVA  PF:  .95  UGGING 

LOSSES  THRU  FEEDER;  .0  KW  .0  KVAR  .1  KVA 


====  BUS:  300  FDR  3  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2441  XVD:  -1.7 
=========================  PU  BUS  VOLTAGE:  1.017  ANGLE;  -3.0  DEGREES 

LOAD  FROM:  60  SWGR  S  FEEDER  AMPS:  93  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  372.7  KW  125.0  KVAR  393.1  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .1  KVAR  .1  KVA 
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BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 
VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  «  4.00  X  BUS  -  5.00 


LOAD  TO:  301  F8  F311  FEEDER  AMPS:  93  VOLTAGE  DROP:  8.  XVD:  .3 
PROJECTED  POWER  FLOW:  372.7  KW  125.0  KVAR  393.1  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER;  .9  KW  1.2  KVAR  1.6  KVA 


s=ss  BUS:  301  F8  F311  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2433  XVD:  -1,4 
======================  PU  BUS  VOLTAGE:  1.014  ANGLE:  -3.1  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  191.2  KW  62.7  KVAR 

LOAD  FROM:  300  FDR  3  FEEDER  AMPS:  93  VOLTAGE  DROP:  8.  XVD:  .3 

PROJECTED  POWER  FLOW;  371.7  KW  123.8  KVAR  391.8  KVA  PF;  .95  LAGGING 
LOSSES  THRU  FEEDER:  .9  KW  1.2  KVAR  1.6  KVA 


LOAD  TO:  303  F713 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS;  45  VOLTAGE  DROP:  2.  XVD:  .1 

180.5  KW  61.1  KVAR  190.6  KVA  PF:  .95  UGGING 

.1  KW  .1  KVAR  .2  KVA 


*=—  BUS;  303  F713 


DESIGN  VaTAGE: 
PU  BUS  VOLTAGE: 


2400  BUS  VOLTAGE: 
1.013  ANGLE: 


LOAD  FROM:  301  F8  F311 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  45  VOLTAGE  DROP: 

180.4  KW  60.9  KVAR  190.4  KVA 

.1  KW  .1  KVAR  .2  KVA 


2431  XVD:  -1.3 
-3.2  DEGREES 

2.  XVD:  .1 
PF:  .95  LAGGING 


LOAD  TO:  305  F8  F311 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  45  VOLTAGE  DROP:  4.  XVD:  .2 

180.4  KW  60.9  KVAR  190.4  KVA  PF;  .95  LAGGING 

.2  KW  .3  KVAR  .4  KVA 


==  BUS:  305  F8  F311  DESIGN  VOLTAGE; 
=================  PU  BUS  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


2400  BUS  VOLTAGE:  2428  XVD:  -1.1 
1.011  ANGLE:  -3.2  DEGREES 

15.3  KW  5.1  KVAR 


LOAD  FROM:  303  F713 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  45  VOLTAGE  DROP:  4.  XVD:  .2 

180.2  KW  60.6  KVAR  190.1  KVA  PF:  .95  LAGGING 

.2  KW  .3  KVAR  .4  KVA 


LOAD  TO:  310  F3  19 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  41  VOLTAGE  DROP: 

164.8  KW  55,5  KVAR  173.9  KVA 

.6  KW  .7  KVAR  .9  KVA 


11.  XVD:  .4 
PF:  .95  LAGGING 
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VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


»“=  BUS:  310  F3  19  DESIGN  VOLTAGE: 

pu  BUS  VOLTAGE: 
PROJECTED  SPECIAL  BUS  LOAD: 


2400  BUS  VOLTAGE:  2417  XVD:  -.7 
1.007  ANGLE:  -3.4  DEGREES 

164.3  KW  54.8  KVAR 


LOAD  FROM;  305  F8  F311 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  41  VOLTAGE  DROP:  11.  XVD:  .4 

164.3  KW  54.8  KVAR  173.2  KVA  PF:  .95  UGGING 

.6  KW  .7  KVAR  .9  KVA 


===  BUS:  400  FDR  4 


DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2441  XW):  -1.7 
PU  BUS  VOLTAGE:  1.017  ANGLE:  -3.0  DEGREES 


LOAD  FROM:  60  SWGR  S 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  104  VOLTAGE  DROP:  1.  XVD:  .0 

415.7  KW  139.5  KVAR  438.5  KVA  PF:  .95  LAGGING 

.2  KW  .1  KVAR  .2  KVA 


LOAD  TO:  401  4-1  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  104  VOLTAGE  DROP:  6.  XVD:  .2 

415.7  KW  139.5  KVAR  438.5  KVA  PF:  .95  LAGGING 

.7  KW  1.0  KVAR  1.2  KVA 


===  BUS:  401  4-1  PRI  DESIGN  VOLTAGE: 

=  py  gUS  VOLTAGE: 
PROJECTED  SPECIAL  BUS  LOAD: 


2400  BUS  VOLTAGE:  2436  XVD:  -1.5 
1.015  ANGLE:  -3.1  DEGREES 

77.2  KW  25.7  KVAR 


LOAD  FROM:  400  FOR  4 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  104  VOLTAGE  DROP: 
415.0  KW  138.5  KVAR  437.5  KVA 

.7  KW  1.0  KVAR  1.2  KVA 


6.  XVD:  .2 

PF:  .95  LAGGING 


LOAD  TO:  403  FI  F45 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  84  VOLTAGE  DROP:  5.  XVD:  .2 

337.7  KW  112.8  KVAR  356.1  KVA  PF:  .95  LAGGING 

.5  KW  .6  KVAR  .8  KVA 


====  BUS:  403  FI  F45  DESIGN  VOLTAGE: 

PU  BUS  VOLTAGE: 
PROJECTED  SPECIAL  BUS  LOAD: 


2400  BUS  VOLTAGE:  2431  XVD:  -1.3 
1.013  ANGLE:  -3.2  DEGREES 

125.0  KW  41.0  KVAR 


LOAD  FROM:  401  4-1  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  84  VOLTAGE  DROP: 

337.2  KW  112.2  KVAR  355.4  KVA 

.5  KW  .6  KVAR  .8  KVA 


5.  XVD:  .2 


PF:  .95  LAGGING 
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BALANCED  VOLTAGE  DROP  AND  LOAD  FLOU  ANALYSIS 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  -  4.00  X  BUS  «  5.00 


LOAD  TO:  405  F4  10  FEEDER  AMPS:  53  VOLTAGE  DROP:  6.  XVD:  .2 
PROJECTED  POWER  FLOW:  212.2  KU  71.2  KVAR  223.9  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .4  KW  .5  KVAR  .6  KVA 


BUS:  405  F4  10  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2425  XVD:  -1.1 
PU  BUS  VOLTAGE:  1.011  ANGLE:  -3.3  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  66.4  KU  22.5  KVAR 

LOAD  FROM:  403  FI  F45  FEEDER  AMPS:  53  VOLTAGE  DROP:  6.  XVD:  .2 

PROJECTED  POWER  FLOW:  211.9  KU  70.6  KVAR  223.3  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .4  KW  .5  KVAR  .6  KVA 

LOAD  TO:  410  F417  UF1  FEEDER  AMPS:  36  VOLTAGE  DROP:  8.  XVD:  .3 

PROJECTED  POWER  FLOW:  145.5  KU  48.2  KVAR  153.2  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .4  KW  .5  KVAR  .6  KVA 


BUS:  410  F417  UF1  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2418  XVD:  -.7 
c==================  PU  BUS  VOLTAGE:  1.007  ANGLE:  -3.4  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  145.1  KW  47.7  KVAR 

LOAD  FROM:  405  F4  10  FEEDER  AMPS:  36  VOLTAGE  DROP:  8.  XVD:  .3 
PROJECTED  POWER  FLOW:  145.1  KW  47.7  KVAR  152.8  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .4  KW  .5  KVAR  .6  KVA 

LOAD  TO:  415  4-6  SEC  TRAHSF  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .0  KU  .0  KVAR  .0  KVA  PF:  .00  LEADING 
LOSSES  THRU  TRANSF:  .0  KW  .0  KVAR  .0  KVA 


BUS:  415  4-6  SEC  DESIGN  VOLTAGE:  208  BUS  VOLTAGE:  210  XVD:  -.7 

PU  BUS  VOLTAGE:  1.007  ANGLE:  -3.4  DEGREES 

****  NO  LOAD  SPECIFIED  •*** 


sssr  BUS:  500  FDR  5  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2442  XVD:  -1.7 
^=======================  PU  BUS  VOLTAGE:  1.017  ANGLE:  -3.0  DEGREES 

LOAD  FROM:  60  SWGR  S  FEEDER  AMPS:  65  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  261.1  KW  91.7  KVAR  276.8  KVA  PF:  .94  UGGING 
LOSSES  THRU  FEEDER:  .1  KW  .0  KVAR  .1  KVA 


F-31 


DATE:20  NOV  95  TIHE:  4  50  PH  PAGE  32 
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FORT  OREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


LOAD  TO:  505  F4  F5  F6UF  FEEDER  AMPS:  65  VOLTAGE  DROP:  9.  XVD:  .4 
PROJECTED  POWER  FLOW:  261.1  KW  91.7  KVAR  276.8  KVA  PF:  .94  LAGGING 
LOSSES  THRU  FEEDER:  .7  KW  1.0  KVAR  1.2  KVA 


»=  BUS:  505  F4  F5  F6UF  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2433  XVD:  -1.4 
===================—===  PU  BUS  VOLTAGE:  1.014  ANGLE:  -3.1  DEGREES 

LOAD  FROM:  500  FDR  5  FEEDER  AMPS:  65  VOLTAGE  DROP:  9.  XVD:  .4 
PROJECTED  POWER  FLOW;  260.4  KW  90.7  KVAR  275.8  KVA  PF:  .94  LAGGING 
LOSSES  THRU  FEEDER:  .7  KW  1.0  KVAR  1.2  KVA 

LOAD  TO:  510  5-1  PRI  FEEDER  AMPS:  8  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  31.8  KW  10.3  KVAR  33.5  KVA  PF:  .95  UGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  512  5-3  PRI  FEEDER  AMPS:  58  VOLTAGE  DROP:  20.  XVD:  .8 
PROJECTED  POWER  FLOW:  228.6  KW  80.5  KVAR  242.3  KVA  PF:  .94  LAGGING 
LOSSES  THRU  FEEDER:  1.4  KW  1.9  KVAR  2.4  KVA 


BUS:  510  5-1  PRI  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2432  XVD:  -1.3 
====================  PO  BUS  VOLTAGE:  1.013  ANGLE:  -3.1  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  31.8  KW  10.3  KVAR 

LOAD  FROM:  505  F4  F5  F6UF  FEEDER  AMPS:  8  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  31.8  KW  10.3  KVAR  33.5  KVA  PF:  .95  UGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


===  BUS:  512  5-3  PRI  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2413  XVD:  -.5 
======================  PU  BUS  VOLTAGE:  1.005  ANGLE:  -3.5  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  14.2  KW  5.1  KVAR 

LOAD  FROM:  505  F4  F5  F6UF  FEEDER  AMPS:  58  VOLTAGE  DROP:  20.  XVD:  .8 
PROJECTED  POWER  FLOW:  227.1  KW  78.5  KVAR  240.3  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  1.4  KW  1.9  KVAR  2.4  KVA 

LOAD  TO:  514  5-5  PRI  FEEDER  AMPS:  1  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  5.1  KW  2.0  KVAR  5.4  KVA  PF:  .93  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


OATE:20  NOV  9S  TIME:  4  50  PM  PAGE  33 

CASE  1  LOAD  FLOW  STUDY  •  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***«**«************************************************«********************* 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  s  4.00  X  BUS  s  5.00 


LOAD  TO:  515  F5  L24 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  53  VOLTAGE  DROP:  14.  XVD:  .6 

207.9  KW  71.5  KVAR  219.9  KVA  PF:  .95  UGGING 

.9  KW  1.2  KVAR  1.5  KVA 


BUS:  514  5*5  PRI  DESIGN  VOLTAGE: 
sssssssssssssssssssssssss  PU  BUS  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


2400  BUS  VOLTAGE:  2413  XVD:  -.5 
1.005  ANGLE:  -3.5  DEGREES 

5.1  KW  2.0  KVAR 


LOAD  FROM:  512  5-3  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  1  VOLTAGE  DROP:  0.  XVD:  .0 

5.1  KW  2.0  KVAR  5.4  KVA  PF:  .93  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


sBss  BUS:  515  F5  L24  DESIGN  VOLTAGE: 
===============  PU  BUS  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


2400  BUS  VOLTAGE:  2399  XVD:  .0 
1.000  ANGLE:  -3.7  DEGREES 

8.0  KW  3.3  KVAR 


LOAD  FROM:  512  5-3  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS: 
207.0  KW  70.3 

.9  KW  1.2 


LOAD  TO:  520  5-6  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS: 
5.0  KW  2.0 

.0  KW  .0 


LOAD  TO:  525  F5  L31 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS: 
194.0  KW  65.0 

.1  KW  .2 


<»s=  BUS:  520  5-6  PRI  DESIGN  VOLTAGE: 
====================  PU  BUS  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 

FEEDER  AMPS: 
5.0  KW  2.0 

.0  KW  .0 


LOAD  FROM:  515  F5  L24 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


53 

VOLTAGE  DROP: 

14.  XVD:  .6 

KVAR 

218.6  KVA 

PF:  .95  LAGGING 

KVAR 

1.5  KVA 

1 

VOLTAGE  DROP: 

1.  XVD:  .0 

KVAR 

5.4  KVA 

PF:  .93  LAGGING 

KVAR 

.0  KVA 

49 

VOLTAGE  DROP: 

2.  XVD:  .1 

KVAR 

204.6  KVA 

PF:  .95  UGGING 

KVAR 

.2  KVA 

2400  BUS  VOLTAGE:  2398  XVD:  .1 
.999  ANGLE:  -3.7  DEGREES 

5.0  KW  2.0  KVAR 

1  VOLTAGE  DROP:  1.  XVD:  .0 

KVAR  5.4  KVA  PF:  .93  LAGGING 

KVAR  .0  KVA 
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CASE  1  LOAD  FLOW  STUDY  •  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEH 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
E  H  C  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 

VOLTAGE  EFFECT  ON  LOADS  HOOELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  s  5.00 


===  BUS:  525  F5  L31  DESIGN  VOLTAGE: 
ss=s======sssEs=s===s===s  pu  BUS  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


2400  BUS  VOLTAGE:  2397  XVD:  .1 
.999  ANGLE:  -3.7  DEGREES 

8.0  KW  3.3  KVAR 


LOAD  FROH:  515  F5  L24 

FEEDER 

AHPS:  49 

VOLTAGE  DROP: 

PROJECTED  POWER  FLOW: 

193.9  ICW 

64.9  KVAR 

204.5  KVA 

LOSSES  THRU  FEEDER: 

.1  KW 

.2  KVAR 

.2  KVA 

LOAD  TO:  530  F5  L39 

FEEDER 

AMPS:  1 

VOLTAGE  DROP: 

PROJECTED  POWER  FLOW: 

5.0  KW 

1.9  KVAR 

5.3  KVA 

LOSSES  THRU  FEEDER: 

.0  KW 

.0  KVAR 

.0  KVA 

LOAD  TO:  531  F3  L41 

FEEDER 

AHPS:  24 

VOLTAGE  DROP: 

PROJECTED  POWER  FLOW: 

95.6  KW 

31.5  KVAR 

100.6  KVA 

LOSSES  THRU  FEEDER: 

.1  KW 

.1  KVAR 

.1  KVA 

LOAD  TO;  535  F537  L5 

FEEDER 

AMPS:  22 

VOLTAGE  DROP: 

PROJECTED  POWER  FLOW: 

85.3  lew 

28.2  KVAR 

89.9  KVA 

LOSSES  THRU  FEEDER: 

.2  KW 

.2  KVAR 

.3  KVA 

=”  BUS:  530  F5  L39 

DESIGN  VOLTAGE:  2400 

BUS  VOLTAGE: 

“  PU  BUS  VOLTAGE:  .999 

ANGLE: 

PROJECTED 

SPECIAL  BUS 

LOAD:  5 

.0  KW  1.' 

LOAD  FROH:  525  F5  L31 

FEEDER 

AHPS:  1 

VOLTAGE  DROP: 

PROJECTED  POWER  FLOW; 

5.0  KW 

1.9  KVAR 

5.3  KVA 

LOSSES  THRU  FEEDER: 

.0  KW 

.0  KVAR 

.0  KVA 

====  BUS:  531  F3  L41 

DESIGN  VOLTAGE:  2400 

BUS  VOLTAGE: 

===:==s====rs:=:=:========i 

==  PU  BUS  VOLTAGE:  .998 

ANGLE: 

PROJECTED 

SPECIAL  BUS 

LOAD:  15.9  KW  5.( 

LOAD  FROM;  525  F5  L31 

FEEDER  AHPS:  24  VOLTAGE  DROP: 

PROJECTED  POWER  FLOW: 

95.5  KW 

31.3  KVAR 

100.5  KVA 

LOSSES  THRU  FEEDER: 

.1  KW 

.1  KVAR 

.1  KVA 

LOAD  TO:  535  F537  L5 

FEEDER  AHPS:  20  VOLTAGE  DROP: 

PROJECTED  POWER  FLOW: 

79.6  KW 

26.4  KVAR 

83.8  KVA 

LOSSES  THRU  FEEDER: 

.1  KW 

.1  KVAR 

.2  KVA 

2.  XVD:  .1 
PF:  .95  LAGGING 


0.  XVD:  .0 


3.  XVD:  .1 
PF:  .95  UGGING 


6.  XVD:  .3 
PF:  .95  LAGGING 


2397  XVD:  .1 
-3.7  DEGREES 


0.  XVD:  .0 
PF:  .94  LAGGING 


2395  XVD:  .2 
-3.7  DEGREES 
0  KVAR 

3.  XVD:  .1 
PF:  .95  LAGGING 


4.  XVD:  .2 
PF:  .95  LAGGING 
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DATE;20  NOV  95  TIME:  4  50  PM  PAGE  35 

CASE  1  LOAD  FLOW  STUDY  •  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 
VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


-  BUS:  535  F537  L5  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2391  XVD:  .4 

pu  BUS  VOLTAGE:  .996  ANGLE:  -3.8  DEGREES 
PROJECTED  SPECIAL  BUS  LOAD:  5.0  KU  1.9  KVAR 

LOAD  FROM:  525  F5  L31  FEEDER  AMPS:  22  VOLTAGE  DROP;  6.  XVD;  .3 
PROJECTED  POWER  FLOW:  85.2  KW  28.0  KVAR  89.7  KVA  PF:  .95  UGGING 
LOSSES  THRO  FEEDER:  .2  KW  .2  KVAR  .3  KVA 

LOAD  FROM:  531  F3  L41  FEEDER  AMPS:  20  VOLTAGE  DROP:  4.  XVD:  .2 
PROJECTED  POWER  FLOW;  79.5  KW  26.2  KVAR  83.7  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .1  KVAR  .2  KVA 

LOAD  TO:  540  F5  L5  UF1  FEEDER  AMPS;  4  VOLTAGE  DROP:  0.  XVD;  .0 
PROJECTED  POWER  FLOW:  15.9  KW  6.0  KVAR  16.9  KVA  PF:  .94  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  555  FEEDER  AMPS;  36  VOLTAGE  DROP;  9.  XVD:  .4 
PROJECTED  POWER  FLOW;  143.8  KW  46.4  KVAR  151.1  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .5  KW  .4  KVAR  .6  KVA 


»=  BUS:  540  F5  L5  UF1  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2391  XVD:  .4 

_ _ L===:===:=========  pU  BUS  VOLTAGE:  .996  ANGLE:  -3.8  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  2.0  KW  1.0  KVAR 

LOAD  FROM:  535  F537  L5  FEEDER  AMPS:  4  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  15.9  KW  5.9  KVAR  16.9  KVA  PF:  .94  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  545  F5  L56  UFl  FEEDER  AMPS:  3  VOLTAGE  DROP:  3.  XVD:  .1 
PROJECTED  POWER  FLOW:  11.9  KW  4.0  KVAR  12.5  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  550  F5  L55  FEEDER  AMPS:  1  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW;  2.0  KW  1.0  KVAR  2.2  KVA  PF:  .89  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 
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CASE  1  LOAD  PLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  -  4.00  X  BUS  =  5.00 


— =  BUS:  545  F5  L56  UF1  DESIGN  VOLTAGE;  2400  BUS  VOLTAGE:  2387  XVD:  .5 


II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

PU  BUS  VOi 

.TAGE:  .995 

ANGLE: 

-3.8  DEGREES 

PROJECTED  SPECIAL  BUS 

LOAD:  11 

.9  KW  4.0  KVAR 

LOAD  FROM: 

540  F5  L5  UF1 

FEEDER  AMPS:  3  VOLTAGE  DROP: 

3.  XVD:  .1 

PROJECTED  POWER  FLOW: 

11.9  KW 

4.0  KVAR 

12.5  KVA 

PF:  .95  UGGING 

LOSSES  THRU 

FEEDER: 

.0  KU 

.0  KVAR 

.0  KVA 

LOAD  FROM: 

547  5-16  SEC 

TRANSF 

AMPS:  ' 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

.0  KU 

.0  KVAR 

.0  KVA 

PF:  .00  LAGGING 

LOSSES  THRU 

TRANSF: 

.0  KW 

.0  KVAR 

.0  KVA 

====  BUS:  547  5-16  SEC  DESIGN 

VOLTAGE: 

208 

BUS  VOLTAGE; 

207  XVD:  .5 

****  NO  LOAD  SPECIFIED  **** 

VOLTAGE: 

.995 

ANGLE: 

-3.8  DEGREES 

====  BUS:  550  F5  L55 

DESIGN  VOLTAGE: 

2400 

BUS  VOLTAGE:  2391  XVD:  .4 

1 

1 

1 

1 

-  PU  BUS  VOLTAGE: 

.996 

ANGLE:  -3.8  DEGREES 

PROJECTED 

SPECIAL  BUS 

LOAD: 

2.0  KU  1.0  KVAR 

LOAD  FROM:  540  F5  L5  UF1  FEEDER  AMPS: 

1  ' 

VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

2.0  KU 

1.0 

KVAR 

2.2  KVA  PF:  .89  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KU 

.0 

KVAR 

.0  KVA 

====  BUS:  555 

DESIGN  VOLTAGE: 

2400 

BUS  VOLTAGE:  2382  XVD;  .7 

=  PU  BUS  VOLTAGE: 

.993 

ANGLE:  -3.9  DEGREES 

LOAD  FROM:  535  F537  L5 

FEEDER 

AMPS: 

36  VOLTAGE  DROP;  9.  XVD:  .4 

PROJECTED  POWER  FLOW; 

143.4  KU 

46.0 

KVAR 

150.6  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.5  KW 

.4 

KVAR 

.6  KVA 

LOAD  TO:  560  RICH  SUB 

FEEDER 

AMPS: 

6  VOLTAGE  DROP:  6.  XVD:  .3 

PROJECTED  POWER  FLOW: 

25.2  KW 

8.4 

KVAR 

26.5  KVA  PF:  .95  UGGING 

LOSSES  THRU  FEEDER: 

.1  KU 

.0 

KVAR 

.1  KVA 

LOAD  TO:  565  5-17  PRl 

FEEDER 

AMPS: 

30  VOLTAGE  DROP:  7.  XVD:  .3 

PROJECTED  POWER  FLOW: 

118.2  KW 

37.7 

KVAR 

124.1  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER; 

.3  KU 

.3 

KVAR 

.4  KVA 

OATE;20  MOV  95  TIME:  4  50  PM  PAGE  37 

CASE  1  LOAD  FLOU  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  •  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOU  ANALYSIS 
***************************************************************************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


ssss  BUS:  560  RICH  SUB  DESIGN  VOLTAGE: 
ssassssssssssssssssssssss  PU  BUS  VOLTAGE: 


2400  BUS  VOLTAGE:  2376  XVD:  1.0 
.990  ANGLE:  -4.0  DEGREES 


LOAD  FROM:  555  FEEDER  AMPS:  6  VOLTAGE  DROP:  6.  XVD:  .3 
PROJECTED  POWER  FLOU:  25.1  KU  8.3  KVAR  26.5  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KU  .0  KVAR  .1  KVA 


LOAD  TO:  562  RS  SEC 
PROJECTED  POWER  FLOU: 
LOSSES  THRU  TRANSF: 


TRANSF  AMPS:  6  VOLTAGE  DROP:  3.  XVD:  .1 
25.1  KU  8.3  KVAR  26.5  KVA  PF:  .95  LAGGING 
.0  KU  .1  KVAR  .1  KVA 


ssss  BUS:  562  RS  SEC  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  7119  XVD:  1.1 
sssssssssssssssssssssssss  PU  BUS  VOLTAGE:  .989  ANGLE:  -4.1  DEGREES 

LOAD  FROM:  560  RICH  SUB  TRANSF  AMPS:  2  VOLTAGE  DROP:  8.  XVD:  .1 
PROJECTED  POWER  FLOW:  25.1  KU  8.2  KVAR  26.4  KVA  PF:  .95  LAGGING 
LOSSES  THRU  TRANSF:  .0  KU  .1  KVAR  .1  KVA 

LOAD  TO:  930  RICH  SUB  FEEDER  AMPS:  2  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  25.1  KW  8.2  KVAR  26.4  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KU  .0  KVAR  .0  KVA 


====  BUS:  565  5-17  PRI  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2375  XVD:  1.0 

PU  BUS  VOLTAGE:  .990  ANGLE:  -4.0  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  4.9  KW  1.9  KVAR 

LOAD  FROM:  555  FEEDER  AMPS:  30  VOLTAGE  DROP:  7.  XVD:  .3 


PROJECTED  POWER  FLOU: 

117.9  KU 

37.4  KVAR 

123.7  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.3  KU 

.3  KVAR 

.4  KVA 

LOAD  TO:  570  5-18  PRI 

FEEDER  AMPS:  2  VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOU: 

7.8  KU 

3.2  KVAR 

8.5  KVA 

PF:  .93  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KU 

.0  KVAR 

.0  KVA 

LOAD  TO:  575  F5  51 

FEEDER  AMPS:  27 

VOLTAGE  DROP: 

2.  XVD:  .1 

PROJECTED  POWER  FLOU: 

105.2  KU 

32.2  KVAR 

110.0  KVA 

PF:  .96  LAGGING 

LOSSES  THRU  FEEDER: 

.1  KW 

.1  KVAR 

.1  KVA 
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0ATE;20  MOV  95  TIME:  4  50  PM  PAGE 

CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  -  4.00  X  BUS  b  5.00 


===  BUS:  570  5-18  PRI  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2375  XVD:  1.1 

PU  BUS  VOLTAGE:  .989  ANGLE:  -4.0  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  7.8  KW  3.2  KVAR 

LOAD  FROM:  565  5-17  PRI  FEEDER  AMPS:  2  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  7.8  KW  3.2  KVAR  8.5  KVA  PF:  .93  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


===  BUS:  575  F5  51  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2373  XVD:  1.1 

PU  BUS  VOLTAGE:  .989  ANGLE:  -4.0  DEGREES 
PROJECTED  SPECIAL  BUS  LOAD:  2.0  KW  .6  KVAR 

LOAD  FROM:  565  5-17  PRI  FEEDER  AMPS:  27  VOLTAGE  DROP:  2.  XVD:  .1 
PROJECTED  POWER  FLOW:  105.1  KW  32.2  KVAR  109.9  KVA  PF:  .96  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .1  KVAR  .1  KVA 

LOAD  TO:  580  F5  L85  FEEDER  AMPS:  26  VOLTAGE  DROP:  5.  XVD;  .2 
PROJECTED  POWER  FLOW;  103.1  KW  31.5  KVAR  107.8  KVA  PF:  .96  LAGGING 
LOSSES  THRU  FEEDER:  .2  KW  .2  KVAR  .2  KVA 


580  F5  L85  DESIGN  VOLTAGE: 
=============  PU  BUS  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


2400  BUS  VOLTAGE:  2368  XVD:  1.3 
.987  ANGLE:  -4.1  DEGREES 

7.8  KW  3.2  KVAR 


LOAD  FROM:  575  F5  51  FEEDER  AMPS;  26  VOLTAGE  DROP:  5.  XVD:  .2 
PROJECTED  POWER  FLOW:  103.0  KW  31.4  KVAR  107.6  KVA  PF:  .96  LAGGING 
LOSSES  THRU  FEEDER:  .2  KW  .2  KVAR  .2  KVA 


LOAD  TO;  585  F5  L87  UF1  FEEDER  AMPS;  6  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  23.4  KW  7.8  KVAR  24.6  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


LOAD  TO;  590  F5  L8911  FEEDER  AMPS:  18  VOLTAGE  DROP:  4.  XVD:  .2 
PROJECTED  POWER  FLOW:  71.8  KW  20.4  KVAR  74.7  KVA  PF:  .96  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .0  KVAR  .1  KVA 
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0ATE:20  NOV  95  TIME:  4  50  PM 
E  M  C  ENGINEERS.  INC.  -  OENVER.IolSSo 

VOLTAGE  EFFECT  ON  LOADS  MODELED 
VOLTAGE  DROP  CRITERIA;  BRANCH  =  4.00  X  BUS  =  5  00 


design  VOLTAGE: 
»r._s=„--=*s=s=s=»-e-«.  pu  guj  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


2400  BUS  VOLTAGE:  2367  JCVD:  1.4 
_  ANGLE:  -4.1  DEGREES 
23.3  KU  7.8  KVAR 


LOAD  FROM:  580  F5  L85 
PROJECTED  POWER  FLOW; 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  6 

23.3  KW  7.8  KVAR 

.0  KW  .0  KVAR 


VOLTAGE  DROP: 
24.6  KVA 
.0  KVA 


1.  XVD;  .0 
PF:  .95  UGGING 


””  S90  F5  L8911  DESIGN  VOLTAGE: 

=»—===—-- - =  PU  BUS  VOLTAGE; 

PROJECTED  SPECIAL  BUS  LOAD; 


«00  BUS  VOLTAGE:  2364  XVD; 


.985 
39.8  KW 


ANGLE:  -4.1  DEGREES 
10.7  KVAR 


load  FROM:  580  F5  L85 
PROJECTED  POWER  FLOW; 
LOSSES  THRU  FEEDER: 


n  T  ^  '^TAGE  drop 

71.7  »  20.3  KVAR  74.5  KVA 

•1  IW  .0  KVAR  .1  KVA 


4.  XVD:  ,2 
PF:  .96  UGGING 


LOAD  TO:  591  5-23  SEC 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  TRANSF; 


TRANSF  AMPS; 

•0  KW  .0  KVAR 
.0  KW  .0  KVAR 


VOLTAGE  DROP:  0.  XVD:  .0 

KVA  PF:  .00  UGGING 


LOAD  FROM:  593  5-24  SEC 
projected  power  FLOW; 
LOSSES  THRU  TRANSF: 


TRANSF  AMPS; 

.0  KW  .0  KVAR 

.0  KW  .0  KVAR 


VOLTAGE  DROP:  0.  XVD:  .0 

„  ^  KVA  PF:  .00  UGGING 
•  U  KVA 


load  TO:  595  F5  L8  25 
PROJECTED  POWER  FLOW; 
LOSSES  THRU  FEEDER; 


o  ®  voltage  DRO 

^  9.7  KVAR  33.4  KV 

•1  KW  .0  KVAR  .1  KV 


7.  XVD:  .3 
PF;  .96  UGGING 


~  ®L^^-  591  5-23  SEC  DESIGN  VOLTAGE; 

PU  BUS  VOLTAGE* 
NO  LOAD  SPECIFIED  ♦***  vuliage. 


208  BUS  VOLTAGE: 
-985  ANGLE; 


205  XVD:  1.5 
-4.1  DEGREES 


BUS;  593  5-24  SEC  DESIGN 

py  gyg 

NO  LOAD  SPECIFIED  *•** 


VOLTAGE: 

VOLTAGE: 


208  BUS  VOLTAGE: 
•985  ANGLE: 


205  XVD;  1.5 
-4.1  DEGREES 
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DATE: 20  MOV  95  TIME:  4  50  PH  PAGE 

CASE  1  LOAD  FLOW  STUDY  •  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 
VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


K"  BUS:  595  F5  L8  25  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2357  XVD:  1.8 
===================  PU  BUS  VOLTAGE:  .982  ANGLE:  -4.1  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  31.8  KW  9.6  KVAR 

LOAD  FROM:  590  F5  L8911  FEEDER  AMPS:  8  VOLTAGE  DROP:  7.  XVD:  .3 

PROJECTED  POWER  FLOW:  31.8  KW  9.6  KVAR  33.3  KVA  PF:  .96  LAGGING 

LOSSES  THRU  FEEDER:  .1  KW  .0  KVAR  .1  KVA 


====  BUS:  600  O/H  BUS  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2443  XVD:  -1.8 

=====================  PU  BUS  VOLTAGE:  1.018  ANGLE:  -3.0  DEGREES 

****  NO  LOAD  SPECIFIED  **** 


===  BUS:  700  FOR  7  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2442  XVD:  -1.7 
==================  PU  BUS  VOLTAGE:  1.017  ANGLE:  -3.0  DEGREES 


LOAD  FROM:  90  SWGR  0  FEEDER  AMPS:  122  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  488.8  KW  165.8  KVAR  516.2  KVA  PF:  .95  UGGIMG 
LOSSES  THRU  FEEDER:  .2  KW  .1  KVAR  .3  KVA 


LOAD  TO:  705  WELL9  POL  FEEDER  AMPS:  122  VOLTAGE  DROP: 
PROJECTED  POWER  FLOW:  488.8  KW  165.8  KVAR  516.2  KVA  PF 

LOSSES  THRU  FEEDER:  .2  KW  .3  KVAR  .3  KVA 


==  BUS:  705  WELL9  POL  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2440  XVD:  -1.7 
======================  PU  BUS  VOLTAGE:  1.017  ANGLE:  -3.0  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  42.4  KW  14.5  KVAR 

LOAD  FROM:  700  FDR  7  FEEDER  AMPS:  122  VOLTAGE  DROP:  1.  XVD:  .1 
PROJECTED  POWER  FLOW:  488.6  KW  165.5  KVAR  515.9  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .2  KW  .3  KVAR  .3  KVA 

LOAD  FROM:  707  7-1  SEC  TRANSF  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .0  KW  .0  KVAR  .0  KVA  PF:  .00  LEADING 
LOSSES  THRU  TRANSF:  .0  KW  .0  KVAR  .0  KVA 


LOAD  TO:  709  F9  F73 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  111  VOLTAGE  DROP: 

446.3  KW  151.1  KVAR  471.1  KVA 

.7  KW  .9  KVAR  1.1  KVA 


5.  XVD:  .2 


PF:  .95  LAGGING 
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DATE:20  NOV  95  TINE:  4  SO  PN  PAGE  41 

CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AMD  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

VOITAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


===  BUS:  707  7-1  SEC  DESIGN  VOLTAGE:  480  BUS  VOLTAGE:  488  XVD-  -1  7 

PU  BUS  VOLTAGE:  1.017  ANGLE:  -3.0  DEGREES 

****  MO  LOAD  SPECIFIED  **** 


«»=  BUS:  709  F9  F73  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2435  XVD:  -1.5 
r=^=========»:=====s  PU  BUS  VOLTAGE:  1.015  ANGLE:  -3.1  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  85.5  KW  27.8  KVAR 

LOAD  FROM:  705  WELL9  POL  FEEDER  AMPS:  111  VOLTAGE  DROP:  5.  XVD:  .2 
PROJECTED  POWER  FLOW:  445.6  KW  150.2  KVAR  470.2  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .7  KW  .9  KVAR  1.1  KVA 

LOAD  TO:  710  F7  L11  FEEDER  AMPS:  90  VOLTAGE  DROP:  19.  XVD:  .8 
PROJECTED  POWER  FLOW:  360.1  KW  122.4  KVAR  380.3  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  2.2  KW  2.9  KVAR  3.7  KVA 


««»  BUS:  710  F7  L11  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2416  XVD:  -.7 

pu  BUS  VOLTAGE:  1.007  ANGLE:  -3.4  DEGREES 
PROJECTED  SPECIAL  BUS  LOAD:  85.1  KW  28.4  KVAR 

LOAD  FROM:  709  F9  F73  FEEDER  AMPS:  90  VOLTAGE  DROP:  19.  XVD:  .8 
PROJECTED  POWER  FLOW:  357.9  KW  119.4  KVAR  377.3  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  2.2  KW  2.9  KVAR  3.7  KVA 

LOAD  TO:  715  F7  L13  FEEDER  AMPS:  5  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  21.3  KW  7.1  KVAR  22.4  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  720  F713  FEEDER  AMPS:  63  VOLTAGE  DROP:  7.  XVD:  ,3 
PROJECTED  POWER  FLOW:  251.5  KW  84.0  KVAR  265.2  KVA  PF;  .95  LAGGING 
LOSSES  THRU  FEEDER:  .5  KW  .7  KVAR  .9  KVA 


BUS:  715  F7  L13  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2416  XVD:  -  6 
========================  PU  BUS  VOLTAGE:  1.006  ANGLE:  -3.4  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  21.3  KW  7.1  KVAR 

LOAD  FROM:  710  F7  L11  FEEDER  AMPS:  5  VOLTAGE  DROP:  1.  XVD;  .0 

PROJECTED  POWER  FLOW:  21.3  KW  7.1  KVAR  22.4  KVA  PF;  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 
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CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 
VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


=“=  BUS:  720  F713  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2409  XVD:  -.4 

PU  BUS  VOLTAGE:  1.004  ANGLE:  -3.5  DEGREES 
PROJECTED  SPECIAL  BUS  LOAD:  31.2  KW  10.1  KVAR 

LOAD  FROM:  710  F7  L11  FEEDER  AMPS:  63  VOLTAGE  DROP:  7.  XVD:  .3 
PROJECTED  POWER  FLOW:  251.0  KW  83.2  KVAR  264.4  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .5  KW  .7  KVAR  .9  KVA 

LOAD  TO:  725  7-15  PRI  FEEDER  AMPS:  55  VOLTAGE  DROP;  14.  XVD;  .6 
PROJECTED  POWER  FLOW:  219.7  KW  73.2  KVAR  231.6  KVA  PF:  .95  UGGING 
LOSSES  THRU  FEEDER:  1.0  KW  1.3  KVAR  1.7  KVA 


===  BUS;  725  7-15  PRI  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2395  XVD:  .2 

pg  flUS  VOLTAGE;  .998  ANGLE;  -3.8  DEGREES 
PROJECTED  SPECIAL  BUS  LOAD:  91.6  KW  29.9  KVAR 

LOAD  FROM:  720  F713  FEEDER  AMPS;  55  VOLTAGE  DROP:  14.  XVD:  .6 
PROJECTED  POWER  FLOW:  218.7  KW  71.8  KVAR  230.2  KVA  PF:  .95  UGGING 
LOSSES  THRU  FEEDER:  1.0  KW  1.3  KVAR  1.7  KVA 

LOAD  TO;  730  F7  L43  FEEDER  AMPS:  3  VOLTAGE  DROP;  0.  XVD;  .0 
PROJECTED  POWER  FLOW:  11.9  KW  4.0  KVAR  12.6  KVA  PF:  .95  UGGING 
LOSSES  THRU  FEEDER;  .0  KW  •  .0  KVAR  .0  KVA 

LOAD  TO:  735  F7  L54  FEEDER  AMPS:  29  VOLTAGE  DROP:  2.  XVD:  .1 
PROJECTED  POWER  FLOW:  115.2  KW  38.0  KVAR  121.2  KVA  PF:  .95  UGGING 
LOSSES  THRU  FEEDER:  .1  KW  .1  KVAR  .1  KVA 


===  BUS;  730  F7  L43  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2395  XVD:  .2 

PU  BUS  VOLTAGE;  .998  ANGLE:  -3.8  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  11.9  KW  4.0  KVAR 

LOAD  FROM:  725  7-15  PRI  FEEDER  AMPS;  3  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW;  11.9  KW  4.0  KVAR  12.6  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 
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CASE  1  LOAD  FLOW  STUDY  •  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  •  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 
VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


»==  BUS:  735  F7  L54  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2393  XVD:  .3 

pu  BUS  VOLTAGE:  .997  ANGLE:  -3.8  DEGREES 
PROJECTED  SPECIAL  BUS  LOAD:  20.9  KW  7.0  KVAR 

LOAD  FROM:  725  7-15  PR I  FEEDER  AMPS:  29  VOLTAGE  DROP:  2.  XVD:  .1 
PROJECTED  POWER  FLOW:  115.1  KU  37.9  KVAR  121.1  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KU  .1  KVAR  .1  KVA 

LOAD  TO:  740  7-17  PRI  FEEDER  AMPS:  4  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  16.9  KU  5.0  KVAR  17.6  KVA  PF:  .96  LAGGING 
LOSSES  THRU  FEEDER:  .0  KU  .0  KVAR  .0  KVA 

LOAD  TO:  745  FEEDER  AMPS:  20  VOLTAGE  DROP:  3.  XVD:  .1 
PROJECTED  POWER  FLOW:  77.3  KU  25.9  KVAR  81.5  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KU  .1  KVAR  .1  KVA 


==  BUS:  740  7-17  PRI  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2392  XVD:  .3 

PU  BUS  VOLTAGE:  .997  ANGLE:  -3.8  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  16.9  KU  5.0  KVAR 

LOAD  FROM:  735  F7  L54  FEEDER  AMPS:  4  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  16.9  KU  5.0  KVAR  17.6  KVA  PF:  .96  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


xsss  BUS:  745  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2390  XVD:  .4 

PU  BUS  VOLTAGE:  .996  ANGLE:  -3.8  DEGREES 

LOAD  FROM:  735  F7  L54  FEEDER  AMPS:  20  VOLTAGE  DROP:  3.  XVD:  .1 
PROJECTED  POWER  FLOW:  77.2  KW  25.8  KVAR  81.4  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .1  KVAR  .1  KVA 

LOAD  TO:  750  F7  L72  FEEDER  AMPS:  7  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  27.8  KW  8.9  KVAR  29.2  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KU  .0  KVAR  .0  KVA 

LOAD  TO:  760  7-21  PRI  FEEDER  AMPS:  13  VOLTAGE  DROP:  4.  XVD:  .2 
PROJECTED  POWER  FLOW:  49.5  KU  16.9  KVAR  52.3  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .1  KVAR  .1  KVA 
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CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASICA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

*«**«*ii^*******************************************«*«**********1t****«******** 


VOLTAGE  EFFECT  ON  LOADS  MODELED 
VOLTAGE  DROP  CRITERIA:  BRANCH  :=  4.00  X 


LOAD  TO:  770  7-23  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS: 
16.8  KW  5.9 

.0  XW  .0 


BUS:  770  7-23  PRI  DESIGN  VOLTAGE: 

PU  BUS  VOLTAGE: 
PROJECTED  SPECIAL  BUS  LOAD: 


LOAD  FROM:  765  7-22  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS: 
16.8  ICW  5.9 

.0  ICW  .0 


LOAD  TO:  775  7-24  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS: 
11.8  KW  3.9 

.0  XW  .0 


===  BUS: 


775  7-24  PRI  DESIGN  VOLTAGE: 

pU  BUS  VOLTAGE: 
PROJECTED  SPECIAL  BUS  LOAD: 


LOAD  FROM:  770  7-23  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS: 
11.8  XW  3.9 

.0  XW  .0 


====  BUS:  800  FOR  8  DESIGN  VOLTAGE: 

PU  BUS  VOLTAGE  I 


BUS  = 

5.00 

4 

VOLTAGE  DROP: 

1.  XVD:  .0 

XVAR 

17.8  XVA 

PF:  .94  LAGGING 

XVAR 

.0  XVA 

2400 

BUS  VOLTAGE: 

2385  XVD:  .6 

.994 

ANGLE: 

-3.9  DEGREES 

4.9  KW  2.0  ICVAR 

4 

VOLTAGE  DROP: 

1.  XVD:  .0 

XVAR 

17.8  ICVA 

PF:  .94  LAGGING 

XVAR 

.0  ICVA 

3 

VOLTAGE  DROP: 

0.  XVD:  .0 

XVAR 

12.5  ICVA 

PF:  .95  UGGING 

XVAR 

.0  KVA 

2400 

BUS  VOLTAGE: 

2384  XVD:  .7 

.993 

ANGLE: 

-3.9  DEGREES 

11 

.8  KW  3.9  KVAR 

3  VOLTAGE  DROP: 

0.  XVD:  .0 

XVAR 

12.5  KVA 

PF:  .95  LAGGING 

XVAR 

.0  KVA 

2400 

BUS  VOLTAGE: 

2442  XVD:  -1.7 

1.017 

ANGLE: 

-3.0  DEGREES 

LOAD  FROM:  90  SWGR  0  FEEDER  AMPS:  102  VOLTAGE  DROP:  1.  %VD:  .0 
PROJECTED  POWER  FLOW:  407.5  XW  144.4  XVAR  432.3  XVA  PF:  .94  LAGGING 
LOSSES  THRU  FEEDER:  .2  XW  .1  XVAR  .2  XVA 


LOAD  TO:  805  F8  L11 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  102  VOLTAGE  DROP: 
407.5  XW  144.4  XVAR  432.3  XVA 

5-1  XW  6.8  XVAR  8.5  XVA 


PF 


40.  XVD:  1.7 
:  .94  LAGGING 
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CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  AUSKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  •  DENVER,  COLORADO 

analysis 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  s  5.00 


— =  BUS:  805  F8  L11  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2402  XVD;  -.1 

pu  BUS  VOLTAGE:  1.001  ANGLE;  -3.6  DEGREES 
PROJECTED  SPECIAL  BUS  LOAD:  30.1  KW  10.0  KVAR 

LOAD  FROM;  800  FOR  8  FEEDER  AMPS:  102  VOLTAGE  DROP:  40.  XVD;  1.7 
PROJECTED  POWER  FLOW;  402.4  KW  137.6  KVAR  425.3  KVA  PF;  .95  LAGGING 
LOSSES  THRU  FEEDER:  5.1  KW  6.8  KVAR  8.5  KVA 

LOAD  TO:  810  F8  L23  FEEDER  AMPS:  95  VOLTAGE  DROP:  20.  XVD;  .8 
PROJECTED  POWER  FLOW:  372.3  KW  127.6  KVAR  393.6  KVA  PF;  .95  LAGGING 
LOSSES  THRU  FEEDER:  2.4  KW  3.2  KVAR  4.0  KVA 


BOS:  810  F8  L23  DESIGN  VOLTAGE;  2400  BUS  VOLTAGE:  2382  XVD:  .8 
PU  BUS  VOLTAGE:  .992  ANGLE;  -4.0  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  71.9  KW  23.6  KVAR 

LOAD  FROM:  805  F8  L11  FEEDER  AMPS:  95  VOLTAGE  DROP;  20.  XVD:  .8 

PROJECTED  POWER  FLOW:  369.9  KW  124.4  KVAR  390.3  KVA  PF;  .95  LAGGING 

LOSSES  THRU  FEEDER:  2.4  KW  3.2  KVAR  4.0  KVA 

LOAD  TO:  815  F8  L25  FEEDER  AMPS;  1  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  4.2  KW  1.4  KVAR  4.4  KVA  PF:  .95  UGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  817  F8  22  FEEDER  AMPS;  75  VOLTAGE  DROP:  3.  XVD;  .1 

PROJECTED  POWER  FLOW;  293.8  KW  99.4  KVAR  310.2  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER;  .3  KW  .4  KVAR  .5  KVA 


*=*=  BUS:  815  F8  L25  DESIGH  VOLTAGE:  2400  BUS  VOLTAGE:  2382  XVD:  .8 

pU  BUS  VOLTAGE;  .992  ANGLE;  -4.0  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD;  4.2  KW  1.4  KVAR 

LOAD  FROM;  810  F8  L23  FEEDER  AMPS:  1  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  4.2  KW  1.4  KVAR  4.4  KVA  PF;  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 
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DATE:20  NOV  95  TINE:  4  SO  PM  PAGE 

CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************** ************************************ 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  s  4.00  X  BUS  =  5.00 


LOAD  TO:  905  STEP  SEC  TRANSF  AMPS:  109  VOLTAGE  DROP:  16.  XVD:  .7 
PROJECTED  POWER  FLOW:  436.1  KW  153.5  KVAR  462.3  KVA  PF:  .94  LAGGING 
LOSSES  THRU  TRANSF:  1.1  KW  6.2  KVAR  6.3  KVA 


====  BUS:  905  STEP  SEC  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  7277  XVD:  -1.1 
========================  PU  BUS  VOLTAGE:  1.011  ANGLE:  -3.7  DEGREES 

LOAD  FROM:  900  FDR  9  TRANSF  AMPS:  36  VOLTAGE  DROP:  48.  XVD:  .7 
PROJECTED  POWER  FLOW:  435.0  KW  147.3  KVAR  459.2  KVA  PF:  .95  LAGGING 
LOSSES  THRU  TRANSF:  1.1  KW  6.2  KVAR  6.3  KVA 

LOAD  TO:  910  F  96  FEEDER  AMPS:  36  VOLTAGE  DROP:  5.  XVD:  .1 
PROJECTED  POWER  FLOW:  435.0  KW  147.3  KVAR  459.2  KVA  PF;  .95  LAGGING 
LOSSES  THRU  FEEDER:  .2  KW  .3  KVAR  .4  KVA 


==  BUS;  910  F  96  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  7272  XVD:  -1.0 

====================  PU  BUS  VOLTAGE:  1.010  ANGLE:  -3.7  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  18.2  KW  6.0  KVAR 

LOAD  FROM:  905  STEP  SEC  FEEDER  AMPS:  36  VOLTAGE  DROP:  5.  XVD:  .1 

PROJECTED  POWER  FLOW:  434.8  KW  147.0  KVAR  458.9  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .2  KM  .3  KVAR  .4  KVA 


LOAD  TO:  915  F910 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  35  VOLTAGE  DROP: 

416.6  KW  141.0  KVAR  439.8  KVA 

.3  KW  .4  KVAR  .4  KVA 


6.  XVD:  .1 


PF:  .95  LAGGING 


====  BUS:  915  F910  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  7266  XVD:  -.9 

=======================  PU  BUS  VOLTAGE:  1.009  ANGLE:  -3.7  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  60.7  KW  20.0  KVAR 

LOAD  FROM:  910  F  96  FEEDER  AMPS:  35  VOLTAGE  DROP:  6.  XVD:  .1 

PROJECTED  POWER  FLOW:  416.3  KW  140.7  KVAR  439.5  KVA  PF;  .95  LAGGING 

LOSSES  THRU  FEEDER:  .3  KM  .4  KVAR  .4  KVA 

LOAD  TO:  920  F940  FEEDER  AMPS:  30  VOLTAGE  DROP:  29.  XVD:  .4 

PROJECTED  POWER  FLOW:  355.6  KW  120.7  KVAR  375.6  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  1.1  KW  1.4  KVAR  1.8  KVA 
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DATE:20  NOV  95  TIME:  4  50  PM  PXCE  49 

CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 


VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


==  BUS:  920  F940  DESIGN  VOLTAGE: 

SSSSSBSSSSSSSSSSSSSSSSSSS  PU  BUS  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


7200  BUS  VOLTAGE:  7237  XVD:  -.5 
1.005  ANGLE:  -3.9  DEGREES 

10.4  KW  3.4  KVAR 


LOAD  FROM:  915  F910 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  30  VOLTAGE  DROP:  29.  XVD:  .4 

354.5  KW  119.3  KVAR  374.1  KVA  PF:  .95  LAGGING 

1.1  KW  1.4  KVAR  1.8  KVA 


LOAD  TO:  945  F949  LI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  29  VOLTAGE  DROP:  5.  XVD:  .1 

344.2  KW  115.9  KVAR  363.1  KVA  PF;  .95  UGGING 

.2  KW  .2  KVAR  .3  KVA 


==  BUS:  925  <) 


DESIGN  VOLTAGE:  7200  BUS  VOLTAGE;  7117  XVD;  1.2 
PU  BUS  VOLTAGE:  .988  ANGLE:  -4.1  DEGREES 


LOAD  FROM:  930  RICH  SUB 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS;  2  VOLTAGE  DROP;  3.  XVD:  .0 
25.1  KW  8.2  KVAR  26.4  KVA  PF;  .95  UGGING 

-0  KW  .0  KVAR  .0  KVA 


LOAD  TO:  935  9-8  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS;  2  VOLTAGE  DROP:  3.  XVD:  .0 

25.1  KW  8.2  KVAR  26.4  KVA  PF:  .95  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


=*==  BUS:  930  RICH  SUB  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  7119  XVD-  1  1 

PU  BUS  VOLTAGE;  .989  ANGLE;  -4.1  DEGREES* 


LOAD  FROM:  562  RS  SEC 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  2  VOLTAGE  DROP;  0.  XVD:  .0 

25.1  KW  8.2  KVAR  26.4  KVA  PF:  .95  UGGING 

.0  KW  .0  KVAR  .0  KVA 


LOAD  TO:  925  () 
PROJEaED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  2  VOLTAGE  DROP:  3.  XVD:  .0 

25.1  KW  8.2  KVAR  26.4  KVA  PF;  .95  UGGING 

.0  KW  .0  KVAR  .0  KVA 
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0ATE:20  HOV  95  TIME:  4  50  PM  PAGE 

CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  AUSXA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


====  BUS:  935  9-8  PRI  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  7114  XVD:  1.2 

========================  pu  BUS  VOLTAGE:  -988  ANGLE;  -4.1  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  10.0  XU  3.3  XVAR 

LOAD  FROM:  925  O  FEEDER  AMPS:  2  VOLTAGE  DROP:  3.  XVD:  .0 

PROJECTED  POWER  FLOW:  25.1  KW  8.2  KVAR  26.4  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  940  9-9  PRI  FEEDER  AMPS:  1  VOLTAGE  DROP:  8.  XVD:  .1 

PROJECTED  POWER  FLOW:  15.0  KW  4.9  KVAR  15.8  KVA  PF:  .95  UGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  940  9-9  PRI  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  7106  XVD;  1.3 

=====================  PU  BUS  VOLTAGE:  .987  ANGLE:  -4.1  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  15.0  KU  4.9  KVAR 

LOAD  FROM:  935  9-8  PRI  FEEDER  AMPS:  1  VOLTAGE  DROP:  8.  XVD:  .1 

PROJECTED  POWER  FLOW:  15.0  KW  4.9  KVAR  15.8  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


===  BUS:  945  F949  LI  DESIGN  VOLTAGE: 
=======================  PU  BUS  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


7200  BUS  VOLTAGE:  7232  XVD:  -.4 
1.004  ANGLE:  -3.9  DEGREES 

5.4  KW  1.8  KVAR 


LOAD  FROM:  920  F940  FEEDER  AMPS:  29  VOLTAGE  DROP:  5.  XVD:  .1 
PROJECTED  POWER  FLOW:  344.0  KW  115.6  KVAR  362.9  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .2  KW  .2  KVAR  .3  KVA 


LOAD  TO:  950  9-12  PRI  FEEDER  AMPS:  1  VOLTAGE  DROP:  2.  XVD:  .0 
PROJECTED  POWER  FLOW:  8.3  KW  2.7  KVAR  8.7  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER;  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  960  9-13  PRI  FEEDER  AMPS:  28  VOLTAGE  DROP:  32.  XVD:  .4 
PROJECTED  POWER  FLOW:  330.3  KW  111.1  KVAR  348.5  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  1.4  KW  .7  KVAR  1.6  KVA 
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0ATE:20  MOV  95  TIME:  4  50  PM  PAGE  51 

CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  *  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  »  4.00  X  BUS  =  5.00 


BUS:  950  9-12  PRI  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  7230  XVD:  -.4 
Essssssssssssssssssssssss  PU  BUS  VOLTAGE:  1.004  ANGLE:  -3.9  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  4.1  KU  1.4  KVAR 

LOAD  FROM:  945  F949  LI  FEEDER  AMPS:  1  VOLTAGE  DROP:  2.  XVD:  .0 

PROJECTED  POWER  FLOW:  8.3  KW  2.7  KVAR  8.7  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  955  9-11  PRI  FEEDER  AMPS:  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  4.1  KW  1.4  KVAR  4.4  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


xsss  BUS:  955  9-11  PRI  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  7230  XVD:  -.4 
=t-x==r====s=====  PU  BUS  VOLTAGE:  1.004  ANGLE:  -3.9  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  4.1  KU  1.4  KVAR 

LOAD  FROM:  950  9-12  PRI  FEEDER  AMPS:  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  4.1  KW  1.4  KVAR  4.4  KVA  PF;  .95  LAGGING 

LOSSES  THRO  FEEDER:  .0  KU  .0  KVAR  .0  KVA 


xxx=  BUS:  960  9-13  PRI  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  7200  XVD:  .0 
sssssssssssssssxssssxsxss  PU  BUS  VOLTAGE:  1.000  ANGLE:  -4.0  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  17.8  KU  5.8  KVAR 

LOAD  FROM:  945  F949  Li  FEEDER  AMPS:  28  VOLTAGE  DROP:  32.  XVD:  .4 

PROJECTED  POWER  FLOW:  328.9  KU  110.5  KVAR  346.9  KVA  PF:  .95  UGGING 

LOSSES  THRU  FEEDER:  1.4  KW  .7  KVAR  1.6  KVA 

LOAD  TO:  963  9-14  PRI  FEEDER  AMPS:  26  VOLTAGE  DROP:  105.  XVD:  1.5 

PROJECTED  POWER  FLOW:  311.1  KW  104.6  KVAR  328.2  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  4.4  KU  2.1  KVAR  4.8  KVA 


=“=  BUS;  963  9-14  PRI  DESIGN  VOLTAGE;  7200  BUS  VOLTAGE:  7095  XVD:  1.5 
===================  PU  BUS  VOLTAGE:  .985  ANGLE:  -4.1  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  17.3  KU  5.7  KVAR 

LOAD  FROM:  960  9-13  PRI  FEEDER  AMPS:  26  VOLTAGE  DROP:  105.  XVD:  1.5 

PROJECTED  POWER  FLOW:  306.7  KW  102.5  KVAR  323.4  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  4.4  KW  2.1  KVAR  4.8  KVA 
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CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  •  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  %  BUS  =  5.00 


LOAD  TO:  966  9-15  PRI 

FEEDER  AMPS: 

25 

VOLTAGE  DROP: 

29.  XVD:  .4 

PROJECTED  POWER  FLOW: 

289.4  KU 

96.8 

KVAR 

305-2  ICVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

1.1  KW 

.5 

ICVAR 

1-2  KVA 

===  BUS:  966  9-15  PRI 

DESIGN  VOLTAGE: 

7200 

BUS  VOLTAGE: 

7066  XVD:  1.9 

=  PU  BUS  VOLTAGE: 

.981 

ANGLE: 

-4.1  DEGREES 

PROJECTED 

SPECIAL  BUS 

LOAD: 

2.0  KU 

7  KVAR 

LOAD  FROM:  963  9-14  PRI 

FEEDER 

AMPS: 

25  VOLTAGE  DROP: 

29.  XVD:  .4 

PROJECTED  POWER  FLOW: 

288.3  KW 

96.3 

KVAR 

304.0  KVA 

PF:  .95  UGGING 

LOSSES  THRU  FEEDER: 

1.1  KU 

.5 

KVAR 

1.2  KVA 

LOAD  TO:  969  SW  UP 

FEEDER 

AMPS: 

25  VOLTAGE  DROP: 

8.  XVD:  .1 

PROJECTED  POWER  FLOW: 

286.3  KU 

95.6 

KVAR 

301 .9  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.3  KU 

.1 

KVAR 

.3  KVA 

===  BUS:  969  SU  UP 

DESIGN  VOLTAGE: 

7200 

BUS  VOLTAGE: 

7058  XVD:  2.0 

=  PU  BUS  VOLTAGE: 

.980 

ANGLE: 

-4.1  DEGREES 

LOAD  FROM:  966  9-15  PRI 

FEEDER 

AMPS: 

25  VOLTAGE  DROP: 

8.  XVD:  .1 

PROJECTED  POWER  FLOW: 

286.0  KW 

95-5 

KVAR 

301.5  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.3  KU 

.1 

KVAR 

.3  KVA 

LOAD  TO:  972  SW  DOWN 

FEEDER 

AMPS: 

25 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

286.0  KW 

95.5 

KVAR 

301.5  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KU 

.0 

KVAR 

.0  KVA 

==:=:=  BUS:  972  SW  DOWN 

DESIGN  VOLTAGE: 

7200 

BUS  VOLTAGE: 

7058  XVD:  2.0 

=  PU  BUS  VOLTAGE: 

.980 

ANGLE: 

-4.1  DEGREES 

LOAD  FROM:  969  SW  UP 

FEEDER 

AMPS: 

25 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

286.0  KW 

95.5 

KVAR 

301.5  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KU 

.0 

KVAR 

.0  KVA 

LOAD  TO:  975  9-16  PRI 

FEEDER 

AMPS: 

25 

VOLTAGE  DROP: 

109.  XVD:  1.5 

PROJECTED  POWER  FLOW: 

286.0  KW 

95.5 

KVAR 

301.5  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

4.2  KU 

2.0 

KVAR 

4.7  KVA 
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0ATE:20  NOV  95  TIME:  4  50  PM  PAGE  53 

CASE  1  LOAD  FLOU  STUDY  •  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  •  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOU  ANALYSIS 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  «  4.00  X  BUS  «  5.00 


====  BUS:  975  9-16  PRI  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  6949  XVD:  3.5 
s===ss»;sss====s===ssssss  pu  BUS  VOLTAGE:  .965  ANGLE:  -4.2  DEGREES 

LOAD  FROM:  972  SU  DOWN  FEEDER  AMPS:  25  VOLTAGE  DROP:  109.  XVD:  1.5 
PROJECTED  POUER  FLOW:  281.8  KU  93.5  KVAR  296.9  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  4.2  KU  2.0  KVAR  4.7  KVA 

LOAD  TO:  977  9-19  PRI  FEEDER  AMPS:  1  VOLTAGE  DROP:  7.  XVD:  .1 
PROJECTED  POWER  FLOU:  15.3  KU  5.0  KVAR  16.1  KVA  PF:  .95  UGGING 
LOSSES  THRU  FEEDER:  .0  KU  .0  KVAR  .0  KVA 

LOAD  TO:  980  FEEDER  AMPS:  23  VOLTAGE  DROP:  43.  XVD:  .6 
PROJECTED  POUER  FLOU:  266.5  KU  88.4  KVAR  280.8  KVA  PF:  .95  UGGING 
LOSSES  THRU  FEEDER:  1.6  KU  .8  KVAR  1.7  KVA 


*=«*  BUS:  977  9-19  PRI  DESIGN  VOLTAGE:  7200  BUS  V(X.TAGE:  6942  XVD:  3.6 

PU  BUS  VOLTAGE:  .964  ANGLE:  -4.2  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  15.3  KU  5.0  KVAR 

LOAD  FROM:  975  9-16  PRI  FEEDER  AMPS:  1  VOLTAGE  DROP:  7.  XVD:  .1 

PROJECTED  POUER  FLOU:  15.3  KU  5.0  KVAR  16.1  KVA  PF:  .95  UGGING 

LOSSES  THRU  FEEDER:  .0  KU  .0  KVAR  .0  KVA 


==  BUS:  980  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  6906  XVD:  4.1 

pu  BUS  VOLTAGE:  .959  ANGLE:  -4.3  DEGREES 

LOAD  FROM:  975  9-16  PRI  FEEDER  AMPS:  23  VOLTAGE  DROP:  43.  XVD:  .6 
PROJECTED  POWER  FLOW:  264.9  KW  87.7  KVAR  279.0  KVA  PF:  .95  UGGING 
LOSSES  THRU  FEEDER:  1.6  KW  .8  KVAR  1.7  KVA 

LOAD  TO:  982  9-20  PRI  FEEDER  AMPS:  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  5.7  KW  1.9  KVAR  6.0  KVA  PF:  .95  UGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  983  9-25  PRI  FEEDER  AMPS:  23  VOLTAGE  DROP:  72.  XVD:  1.0 
PROJECTED  POWER  FLOW:  259.2  KW  85.8  KVAR  273.1  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  2.6  KW  1.2  KVAR  2.9  KVA 
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0ATE;20  NOV  95  TIHE:  4  50  PH  PAGE  54 

CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  •  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  •  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


===  BUS:  982  9-20  PRI  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  6906  XVD:  4.1 
=========================  PU  BUS  VOLTAGE:  .959  ANGLE:  -4.3  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  5.7  KW  1.9  KVAR 

LOAD  FROM:  980  FEEDER  AMPS:  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  5.7  KW  1.9  KVAR  6.0  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


===  BUS:  983  9-25  PRI  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  6834  XVD:  5.1$ 
=====================  PU  BUS  VOLTAGE:  .949  ANGLE:  -4.3  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  146.5  KW  48.2  KVAR 

LOAD  FROM:  980  FEEDER  AMPS:  23  VOLTAGE  DROP:  72.  XVD:  1.0 
PROJECTED  POWER  FLOW:  256.6  KW  84.6  KVAR  270.2  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  2.6  KW  1.2  KVAR  2.9  KVA 

LOAD  TO:  984  9-25  SEC  TRAMSF  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .0  KW  .0  KVAR  .0  KVA  PF:  .00  LEADING 
LOSSES  THRU  TRANSF:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  985  9-34  PRI  FEEDER  AMPS:  10  VOLTAGE  DROP:  10.  XVD:  .1 
PROJECTED  POWER  FLOW:  110.1  KW  36.4  KVAR  116.0  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .2  KW  .1  KVAR  .2  KVA 


===  BUS:  984  9-25  SEC  DESIGN  VOLTAGE:  208  BUS  VOLTAGE:  197  XVD:  5.1$ 

=======================  PU  BUS  VOLTAGE:  .949  ANGLE:  -4.3  DEGREES 

****  MO  LOAD  SPECIFIED  **** 


====  BUS:  985  9-34  PRI  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  6824  XVD:  5.2$ 

========================  PU  BUS  VOLTAGE:  .948  ANGLE:  -4.3  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  9.6  KW  3.2  KVAR 

LOAD  FROM:  983  9-25  PRI  FEEDER  AMPS:  10  VOLTAGE  DROP:  10.  XVD:  .1 

PROJECTED  POWER  FLOW:  110.0  KW  36.3  KVAR  115.8  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .2  KW  .1  KVAR  .2  KVA 

LOAD  TO:  987  FEEDER  AMPS:  9  VOLTAGE  DROP:  30.  XVD:  .4 

PROJECTED  POWER  FLOW:  100.4  KW  33.2  KVAR  105.7  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .4  KW  .2  KVAR  .5  KVA 


0ATE:20  NOV  95  TIME:  4  50  PM  PACE  55 

CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  •  1995  TO  1997  CASE 
EMC  ENGINEERS.  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 
VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


===  BUS:  987  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  6794  XVD:  5.6S 
ss===s===s=s===s======  PU  BUS  VOLTAGE:  .944  ANGLE:  -4.4  DEGREES 

LOAD  FROM:  985  9-54  PRI  FEEDER  AMPS:  9  VOLTAGE  DROP:  30.  XVD:  .4 
PROJECTED  POWER  FLOW:  99.9  KW  33.0  KVAR  105.2  KVA  PF:  -95  LAGGING 
LOSSES  THRU  FEEDER:  .4  KW  .2  KVAR  .5  KVA 

LOAD  TO:  990  9-26  PRI  FEEDER  AMPS;  4  VOLTAGE  DROP;  19.  XVD:  .3 
PROJECTED  POWER  FLOW:  41.0  KW  13.5  KVAR  43.2  KVA  PF:  .95  LAGGING 
LOSSES  THRO  FEEDER:  .1  KW  .1  KVAR  .1  KVA 

LOAD  TO:  992  FEEDER  AMPS:  5  VOLTAGE  DROP:  75.  XVD:  1.0 
PROJECTED  POWER  FLOW:  58.9  KW  19.5  KVAR  62.1  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .6  KW  .3, KVAR  .7  KVA 


BUS:  990  9-26  PRI  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  6775  XVD:  5.9$ 
===============  PU  BUS  VOLTAGE:  .941  ANGLE:  -4.4  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  40.9  KW  13.4  KVAR 

LOAD  FROM:  987  FEEDER  AMPS:  4  VOLTAGE  DROP:  19.  XVD:  .3 

PROJECTED  POWER  FLOW:  40.9  KW  13.4  KVAR  43.0  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .1  KW  .1  KVAR  .1  KVA 


==  BUS:  992  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  6719  XVD:  6.7$ 
===========  PU  BUS  VOLTAGE:  .933  ANGLE:  -4.5  DEGREES 

LOAD  FROM;  987  FEEDER  AMPS:  5  VOLTAGE  DROP:  75.  XVD;  1.0 
PROJECTED  POWER  FLOW:  58.3  KW  19.2  KVAR  61.4  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .6  KW  .3  KVAR  .7  KVA 

LOAD  TO:  995  9-30  PRI  FEEDER  AMPS;  4  VOLTAGE  DROP;  52.  XVD:  .7 
PROJECTED  POWER  FLOW:  40.0  KW  13.1  KVAR  42.1  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .3  KW  .0  KVAR  .3  KVA 

LOAD  TO;  997  9-32  PRI  FEEDER  AMPS:  2  VOLTAGE  DROP:  4.  XVD:  .1 
PROJECTED  POWER  FLOW:  18.3  KW  6.1  KVAR  19.3  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER;  .0  KW  .0  KVAR  .0  KVA 
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CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

****•»*********************•*****•**********»************,****«,***,****,„**„ 
VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


====  BUS:  995  9-30  PR I  DESIGN  VOLTAGE: 

s==sssssss=ss========sss=  pu  BUS  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


7200  BUS  VOLTAGE:  6667  XVD:  7.4$ 
.926  ANGLE:  -4.4  DEGREES 

39.7  KW  13.0  KVAR 


LOAD  FROM:  992 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  4  VOLTAGE  DROP:  52.  XVD:  .7 

39.7  KW  13.0  KVAR  41.8  KVA  PF:  .95  LAGGING 

.3  KW  .0  KVAR  .3  KVA 


997  9-32  PRI  DESIGN  VOLTAGE; 
==============  PU  BUS  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


7200  BUS  VOLTAGE;  6715  XVD:  6.7$ 
.933  ANGLE:  -4.5  DEGREES 

18.3  KW  6.1  KVAR 


LOAD  FROM:  992 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  2  VOLTAGE  DROP: 

18.3  KW  6.1  KVAR  19.3  KVA 

.0  KW  .0  KVAR  .0  KVA 


4.  XVD:  .1 
PF:  .95  LAGGING 


F-54 


DATE: 

20  NOV  95 

TINE:  4  50  PH 

PAGE  57 

CASE 

1  LOAD  FLOW 

STUDY  •  UTILITY  AND  ONE 

GENERATOR  RUNNING 

EXISTING  SYSTEM 

FORT 

GREELY,  AUSKA  -  1995  TO  1997  CASE 

ENG 

;  ENGINEERS, 

INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE 

DROP  AND  LOAD 

FLOU  BUS  DATA  SUMMARY 

BUS# 

NAME 

BASE  VOLT 

PU  VOLT 

BUS# 

NAME 

BASE  VOLT 

PU  VOLT 

10 

GEN  G1 

2400.00 

1.018 

20 

GEN  G2 

2400.00 

1.018 

30 

GEN  G3 

2400.00 

1.018 

40 

GEN  G4 

2400.00 

1.018 

50 

GEN  G5 

2400.00 

1.018 

60 

SWGR  S 

2400.00 

1.018 

62 

SS-1  SEC 

480.00 

1.018 

64 

MCC  4&5 

480.00 

1.018 

66 

SM1A  BLUE 

2400.00 

1.018 

68 

BLUE  SSS 

480.00 

1.018 

70 

SWGR  N 

2400.00 

1.018 

80 

UTILITY 

24900.00 

1.000 

85 

T1  SEC 

2400.00 

1.018 

90 

SWGR  0 

2400.00 

1.018 

100 

FDR  1 

2400.00 

1.017 

105 

F1F12  14 

2400.00 

.999 

110 

FI  L14 

2400.00 

.996 

115 

FI  L15 

2400.00 

.996 

120 

FI  L31 

2400.00 

.992 

121 

FI  163 

2400.00 

.989 

122 

FI  L64 

2400.00 

.989 

125 

FI  L67 

2400.00 

.989 

130 

FI  L613 

2400.00 

.988 

135 

FI  L68 

2400.00 

.989 

200 

FDR  2 

2400.00 

1.017 

205 

2400.00 

1.010 

210 

2-3  PRI 

2400.00 

1.009 

215 

2-4  PRI 

2400.00 

1.009 

220 

2-5  PRI 

2400.00 

1.009 

225 

2-3  SEC 

480.00 

1.009 

230 

2-4  SEC 

208.00 

1.009 

235 

F5  F29 

2400.00 

1.008 

236 

F2  F211 

2400.00 

1.007 

240 

FI  F213 

2400.00 

1.006 

300 

FDR  3 

2400.00 

1.017 

301 

F8  F311 

2400.00 

1.014 

303 

F713 

2400.00 

1.013 

305 

F8  F311 

2400.00 

1.011 

310 

F3  19 

24(M).00 

1.007 

400 

FDR  4 

2400.00 

1.017 

401 

4-1  PRI 

2400.00 

1.015 

403 

FI  F45 

2400.00 

1.013 

405 

F4  10 

2400.00 

1.011 

410 

F417  UFl 

2400.00 

1.007 

415 

4-6  SEC 

208.00 

1.007 

500 

FDR  5 

2400.00 

1.017 

505 

F4  F5  F6UF 

2400.00 

1.014 

510 

5-1  PRI 

2400.00 

1.013 

.A  512 

5-3  PRI 

2400.00 

1.005 

514 

5-5  PRI 

2400.00 

1.005 

A  S15 

F5  L24 

2400.00 

1.000 

520 

5-6  PRI 

2400.00 

.999 

525 

F5  L31 

2400.00 

.999 

530 

F5  L39 

2400.00 

.999 

^  531 

F3  L41 

2400.00 

.998 

535 

F537  L5 

2400.00 

.996 

540 

F5  L5  UF1 

2400.00 

-996 

545 

F5  L56  UFl 

2400.00 

.995 

547 

5-16  SEC 

208.00 

.995 

550 

F5  L55 

2400.00 

.996 

555 

2400.00 

.993 

560 

RICH  SUB 

2400.00 

.990 

562 

RS  SEC 

7200.00 

.989 

565 

5-17  PRI 

2400.00 

.990 

570 

5-18  PRI 

2400.00 

.989 

575 

F5  51 

2400.00 

.989 

580 

F5  L85 

2400.00 

-987 

585 

F5  L87  UFl 

2400.00 

.986 

590 

F5  L8911 

2400.00 

.985 

591 

5-23  SEC 

208.00 

.985 

593 

5-24  SEC 

208.00 

.985 

595 

F5  L8  25 

2400.00 

.982 

600 

0/H  BUS 

2400.00 

1.018 

700 

FDR  7 

2400.00 

1.017 

705 

WELL9  POL 

2400.00 

1.017 

707 

7-1  SEC 

480.00 

1.017 

709 

F9  F73 

2400.00 

1.015 

710 

F7  L11 

2400.00 

1.007 

715 

F7  L13 

2400.00 

1.006 

720 

F713 

2400.00 

1.004 

• 

F-55 
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BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  BUS  DATA  SUMMARY 
***************************************************************************** 


BUS# 

NAHE 

BASE  VOLT 

PU  VOLT 

BUS# 

NAHE 

725 

7-15  PR I 

2400.00 

.998 

730 

F7  L43 

735 

F7  L54 

2400.00 

.997 

740 

7-17  PRI 

745 

2400.00 

.996 

750 

F7  L72 

755 

F7-33 

2400.00 

.996 

760 

7-21  PRI 

765 

7-22  PR I 

2400.00 

.994 

770 

7-23  PRI 

775 

7-24  PR I 

2400.00 

.993 

800 

FOR  8 

805 

F8  L11 

2400.00 

1.001 

810 

F8  L23 

815 

FS  L2S 

2400.00 

.992 

817 

F8  22 

820 

F8  30  UF1 

2400.00 

.985 

825 

8-22  PRI 

900 

FOR  9 

2400.00 

1.017 

905 

STEP  SEC 

910 

F  96 

7200.00 

1.010 

915 

F910 

920 

F940 

7200.00 

1.005 

925 

() 

930 

RICH  SUB 

7200.00 

.989 

935 

9-8  PRI 

940 

9-9  PR  I 

7200.00 

.987 

945 

F949  LI 

950 

9-12  PR I 

7200.00 

1.004 

955 

9-11  PRI 

960 

9-13  PRI 

7200.00 

1.000 

963 

9-14  PRI 

966 

9-15  PRI 

7200.00 

.981 

969 

SW  UP 

972 

SU  DOWN 

7200.00 

.980 

975 

9-16  PRI 

977 

9-19  PRI 

7200.00 

.964 

980 

982 

9-20  PRI 

7200.00 

.959 

983 

9-25  PRI 

984 

9-25  SEC 

208.00 

.949 

985 

9-34  PRI 

987 

7200.00 

.944 

990 

9-26  PRI 

992 

7200.00 

.933 

995 

9-30  PRI 

997 

9-32  PRI 

7200.00 

.933 

BASE  VOLT 

PU  VOLT 

2400.00 

.998 

2400.00 

.997 

2400.00 

.996 

2400.00 

.994 

2400.00 

.994 

2400.00 

1.017 

2400.00 

.992 

2400.00 

.991 

2400.00 

.979 

7200.00 

1.011 

7200.00 

1.009 

7200.00 

.988 

7200.00 

.988 

7200.00 

1.004 

7200.00 

1.004 

7200-00 

.985 

7200.00 

.980 

7200.00 

.965 

7200.00 

.959 

7200.00 

.949 

7200.00 

.948 

7200.00 

.941 

7200.00 

.926 

SUMMARY 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  BRANCH  DATA 


FROM 

NAME 

TO 

NAME 

TYPE 

VDX 

AMPS 

KVA 

RATINGS 

10 

GEN  G1 

60 

SWGR  S 

FDR 

.03 

236.34 

1000.00 

50.83 

20 

GEN  G2 

60 

SWGR  S 

FOR 

.00 

.00 

.00 

.00 

30 

GEN  G3 

60 

SWGR  S 

FDR 

.00 

.00 

.00 

,00 

40 

GEN  G4 

70 

SWGR  N 

FDR 

.00 

.00 

.00 

.00 

50 

GEN  G5 

70 

SWGR  N 

FDR 

.00 

.00 

.00 

.00 

60 

SWGR  S 

10 

GEN  G1 

FDR 

.03 

236.34 

999.75 

50.83 

60 

SWGR  S 

20 

GEN  G2 

FDR 

.00 

.00 

.00 

.00 

60 

SWGR  S 

30 

GEN  G3 

FDR 

.00 

.00 

.00 

.00 

60 

SWGR  S 

62 

SS-1  SEC 

TX2 

.01 

.11 

.48 

UNKNOW 

60 

SWGR  S 

66 

SMIA  BLUE 

FDR 

.00 

.17 

.74 

.04 

60 

SWGR  S 

70 

SWGR  N 

FDR 

.01 

317-30 

1342.21 

68.24 

60 

SWGR  S 

100 

FDR  1 

FDR 

.06 

136.43 

577.11 

59.32 

60 

SWGR  S 

200 

FDR  2 

FDR 

.05 

133.46 

564.54 

58.03 
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CASE  1  LOAD  FLOU  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
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BALANCED  VOLTAGE  DROP  AND  LOAD  FLOU  BRANCH  DATA  SUMMARY 
***************************************************************************** 


FROM 

NAME 

TO 

NAME 

TYPE 

VDX 

AMPS 

XVA 

RATINGX 

60 

SWGR  S 

300 

FOR  3 

FOR 

.04 

92.96 

393.22 

40.42 

60 

SWGR  S 

400 

FDR  4 

FDR 

.04 

103.70 

438.67 

45.09 

60 

SWGR  S 

500 

FDR  5 

FDR 

.03 

65.44 

276.83 

28.45 

62 

SS-1  SEC 

60 

SWGR  S 

TX2 

.01 

.57 

.48 

UNXNOW 

62 

SS-1  SEC 

64 

MCC  485 

FDR 

.00 

.57 

.48 

.12 

64 

MCC  4&5 

62 

SS-1  SEC 

FDR 

.00 

.57 

.48 

.12 

64 

MCC  4&5 

68 

BLUE  SSS 

FDR 

.00 

.87 

.74 

.19 

64 

MCC  4&5 

90 

SWGR  0 

TX2 

.01 

1.44 

1.22 

UNKNOU 

66 

SM1A  BLUE 

60 

SWGR  S 

FDR 

.00 

.17 

.74 

.04 

66 

SM1A  BLUE 

68 

BLUE  SSS 

TX2 

.01 

.17 

.74 

UNKNOU 

68 

BLUE  SSS 

64 

MCC  4&5 

FDR 

.00 

.87 

.74 

.19 

68 

BLUE  SSS 

66 

SMIA  BLUE 

TX2 

.01 

.87 

.74 

UNKNOW 

70 

SWGR  N 

40 

GEN  G4 

FDR 

.00 

.00 

.00 

.00 

70 

SWGR  N 

50 

GEN  G5 

FDR 

.00 

.00 

.00 

.00 

70 

SWGR  N 

60 

SWGR  S 

FDR 

.01 

317.30 

1342.29 

68.24 

70 

SWGR  N 

90 

SWGR  0 

FOR 

.01 

317.30 

1342.29 

85.76 

80 

UTILITY 

85 

T1  SEC 

TX2 

-1.81 

65.61 

2829.48 

UNKNOW 

85 

T1  SEC 

80 

UTILITY 

TX2 

-1.81 

646.64 

2736.62 

UNKNOU 

85 

T1  SEC 

90 

SWGR  0 

FDR 

.03 

646.64 

2736.62 

174.77 

90 

SWGR  0 

64 

MCC  4&5 

TX2 

.01 

.29 

1.22 

UNKNOW 

90 

SWGR  0 

70 

SWGR  N 

FDR 

.01 

317.30 

1342.48 

85.76 

90 

SWGR  0 

85 

T1  SEC 

FDR 

.03 

646.64 

2735.86 

174.77 

90 

SWGR  0 

600 

0/H  BUS 

FDR 

.00 

.00 

.00 

.00 

90 

SWGR  0 

700 

FDR  7 

FDR 

.05 

122.07 

516.45 

53.07 

90 

SWGR  0 

800 

FDR  8 

FDR 

.04 

102.22 

432.47 

44.44 

90 

SWGR  0 

900 

FDR  9 

FDR 

.04 

109.31 

462.49 

47.53 

100 

FOR  1 

60 

SWGR  S 

FDR 

.06 

136.43 

576.79 

59.32 

100 

FDR  1 

105 

F1F12  14 

FDR 

1.83 

136.43 

576.79 

38.22 

105 

F1F12  14 

100 

FDR  1 

FDR 

1.83 

136.43 

566.41 

38.22 

105 

F1F12  14 

110 

FI  L14 

FOR 

.24 

134.19 

557.11 

37.59 

110 

FI  L14 

105 

F1F12  14 

FOR 

.24 

134.19 

555.77 

37.59 

110 

FI  L14 

115 

FI  L15 

FDR 

.02 

6.29 

26.05 

1.76 

110 

FI  L14 

120 

FI  L31 

FDR 

.44 

122.59 

507.75 

34.34 

115 

FI  L15 

110 

FI  L14 

FDR 

.02 

6.29 

26.05 

1.76 

120 

FI  L31 

110 

FI  L14 

FDR 

.44 

122.59 

505.52 

34.34 

120 

F1  L31 

121 

FI  L63 

FDR 

.27 

66.83 

275.56 

18.72 

121 

FI  L63 

120 

FI  L31 

FDR 

.27 

66.83 

274.82 

18.72 

121 

FI  L63 

122 

FI  L64 

FDR 

.04 

24.47 

100.64 

6.85 

121 

FI  L63 

125 

FI  L67 

FDR 

.05 

26.78 

110.11 

7.50 

122 

F1  L64 

121 

FI  L63 

FDR 

.04 

24.47 

100.60 

6.85 

¥-57 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  BRANCH  DATA  SUMMARY 
***************************************************************************** 


FROM 

NAME 

TO 

NAME 

TYPE 

VD% 

AMPS 

KVA 

RATINGX 

125 

FI  167 

121 

FI  L63 

FDR 

.05 

26.78 

110.06 

7.50 

125 

FI  167 

130 

FI  L613 

FDR 

.05 

7.74 

31.83 

2.17 

125 

FI  L67 

135 

FI  L68 

FDR 

.01 

3.54 

14.53 

.99 

130 

FI  L613 

125 

FI  L67 

FDR 

.05 

7.74 

31.82 

2.17 

135 

FI  L68 

125 

FI  167 

FDR 

.01 

3.54 

14.53 

.99 

200 

FOR  2 

60 

SWGR  S 

FDR 

.05 

133.46 

564.24 

58.03 

200 

FDR  2 

205 

FDR 

.71 

133.46 

564.24 

37.38 

205 

200 

FOR  2 

FDR 

.71 

133.46 

560.29 

37.38 

205 

210 

2-3  PRI 

FDR 

.08 

59.79 

251.02 

16.75 

205 

235 

F5  F29 

FDR 

.20 

56.07 

235.40 

15.71 

210 

2-3  PRI 

205 

FDR 

.08 

59.79 

250.82 

16.75 

210 

2-3  PRI 

215 

2-4  PRI 

FDR 

.02 

37.30 

156.47 

10.45 

210 

2-3  PRI 

225 

2-3  SEC 

TX2 

.00 

.00 

.00 

UNKNOW 

215 

2-4  PRI 

210 

2-3  PRI 

FOR 

.02 

37.30 

156.44 

10.45 

215 

2-4  PRI 

220 

2-5  PRI 

FDR 

.03 

14.81 

62.12 

4.15 

215 

2-4  PRI 

230 

2-4  SEC 

TX2 

.00 

.00 

-00 

UNKNOW 

220 

2-5  PRI 

215 

2-4  PRI 

FDR 

.03 

14.81 

62.10 

4.15 

225 

2-3  SEC 

210 

2-3  PRI 

TX2 

.00 

.00 

.00 

UNKNOW 

230 

2-4  SEC 

215 

2-4  PRI 

TX2 

.00 

.00 

.00 

UNKNOW 

235 

F5  F29 

205 

FDR 

.20 

56.07 

234.94 

15.71 

235 

F5  F29 

236 

F2  F211 

FDR 

.10 

44.88 

188.03 

12.57 

236 

F2  F211 

235 

F5  F29 

FDR 

.10 

44.88 

187.85 

12.57 

236 

F2  F211 

240 

FI  F213 

FDR 

.05 

22.43 

93.90 

6.28 

240 

FI  F213 

236 

F2  F211 

FDR 

.05 

22.43 

93.85 

6.28 

300 

FOR  3 

60 

SUGR  S 

FDR 

.04 

92.96 

393.08 

300 

FOR  3 

301 

F8  F311 

FDR 

.33 

92.96 

393.08 

26.04 

301 

F8  F311 

300 

FDR  3 

FDR 

.33 

92.96 

391-80 

26.04 

301 

F8  F311 

303 

F713 

FDR 

.08 

45.22 

190.57 

12.67 

303 

F713 

301 

F8  F311 

FDR 

.08 

45.22 

190.42 

12.67 

303 

F713 

305 

F8  F311 

FDR 

.16 

45.22 

190.42 

12,67 

305 

F8  F311 

303 

F713 

FDR 

.16 

45.22 

190.12 

12.67 

305 

F8  F311 

310 

F3  19 

FDR 

.44 

41.37 

173.94 

11.59 

310 

F3  19 

305 

F8  F311 

FDR 

.44 

41.37 

173.18 

11.59 

400 

FDR  4 

60 

SUGR  S 

FDR 

.04 

103.70 

438.48 

45.09 

400 

FDR  4 

401 

4-1  PRI 

FDR 

.23 

103.70 

438.48 

29.05 

401 

4-1  PRI 

400 

FDR  4 

FOR 

.23 

103.70 

437.49 

29.05 

401 

4-1  PRI 

403 

FI  F45 

FDR 

.19 

84.40 

356.06 

23.64 

403 

FI  F45 

401 

4-1  PRI 

FDR 

.19 

84.40 

355.40 

23.64 

403 

FI  F45 

405 

F4  10 

FDR 

.24 

53.16 

223.85 

14.89 

405 

F4  10 

403 

FI  F45 

FDR 

.24 

53.16 

223.33 

14.89 

F-58 


OATE:20  MOV  95  TIME;  4  50  PM  PAGE 

CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  •  DENVER,  COLORADO 
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BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  BRANCH  DATA  SUMMARY 
***************************************************************************** 


FROM 

NAME 

TO 

NAME 

TYPE 

VDX 

AMPS 

ICVA 

RATINGX 

405 

F4  10 

410 

F417  UFl 

FDR 

.32 

36.48 

153.25 

10.22 

410 

F417  UF1 

405 

F4  10 

FDR 

.32 

36.48 

152.75 

10.22 

410 

F417  UF1 

415 

4-6  SEC 

TX2 

.00 

.00 

.00 

UNXNOW 

415 

4-6  SEC 

410 

F417  UFl 

TX2 

.00 

.00 

.00 

UNICNOW 

500 

FOR  5 

60 

SWGR  S 

FDR 

.03 

65.44 

276.76 

28.45 

500 

FOR  5 

505 

F4  F5  F6UF 

FOR 

.37 

65.44 

276.76 

18.33 

505 

F4  F5  F6UF 

500 

FOR  5 

FDR 

.37 

65.44 

275.76 

18.33 

505 

F4  F5  F6UF 

510 

5-1  PRI 

FDR 

.02 

7.94 

33.46 

2.22 

505 

F4  F5  F6UF 

512 

5-3  PRI 

FOR 

.83 

57.51 

242.31 

16.11 

510 

5-1  PRI 

505 

F4  F5  F6UF 

FDR 

.02 

7.94 

33.46 

2.22 

512 

5-3  PRI 

505 

F4  F5  F6UF 

FDR 

.83 

57.51 

240.33 

16.11 

512 

5-3  PRI 

514 

5-5  PRI 

FDR 

.01 

1.30 

5.44 

.36 

512 

5-3  PRI 

515 

F5  124 

FDR 

.56 

52.61 

219.87 

14.74 

514 

5-5  PRI 

512 

5-3  PRI 

FDR 

.01 

1.30 

5.44 

.36 

515 

F5  L24 

512 

5-3  PRI 

FDR 

.56 

52.61 

218.63 

14.74 

515 

F5  L24 

520 

5-6  PRI 

FDR 

.04 

1.29 

5.37 

1.23 

515 

F5  L24 

525 

F5  L31 

FDR 

.09 

49.24 

204.65 

13.79 

520 

5-6  PRI 

515 

F5  L24 

FDR 

.04 

1.29 

5.37 

1.23 

525 

F5  L31 

515 

F5  L24 

FDR 

.09 

49.24 

204.47 

13.79 

525 

F5  L31 

530 

F5  L39 

FDR 

.02 

1.28 

5.33 

.36 

525 

F5  L31 

531 

F3  L41 

FDR 

.11 

24.24 

100.64 

6.79 

525 

F5  L31 

535 

F537  t5 

FDR 

.27 

21.65 

89.90 

6.06 

530 

F5  L39 

525 

F5  L31 

FDR 

.02 

1.28 

5.33 

.36 

531 

F3  L41 

525 

F5  L31 

FDR 

.11 

24.24 

100.53 

6.79 

531 

F3  L41 

535 

F537  L5 

FOR 

.16 

20.21 

83.84 

5,66 

535 

F537  L5 

525 

F5  L31 

FDR 

.27 

21.65 

89.66 

6.06 

535 

F537  L5 

531 

F3  U1 

FDR 

-16 

20.21 

83.71 

5.66 

535 

F537  L5 

540 

F5  L5  UFl 

FDR 

.01 

4.09 

16.94 

1.15 

535 

F537  L5 

555 

FDR 

.36 

36.50 

151.14 

13.22 

540 

F5  L5  UF1 

535 

F537  L5 

FDR 

.01 

4.09 

16.94 

1.15 

540 

F5  L5  UF1 

545 

F5  L56  UFl 

FDR 

.14 

3.03 

12.53 

1.65 

540 

F5  L5  UF1 

550 

F5  L55 

FDR 

.01 

.54 

2.22 

.15 

545 

F5  L56  UF1 

540 

F5  L5  UFl 

FDR 

.14 

3.03 

12.52 

1.65 

545 

F5  L56  UFl 

547 

5-16  SEC 

TX2 

.00 

.00 

.00 

UNKNOW 

547 

5-16  SEC 

545 

F5  L56  UFl 

TX2 

.00 

.00 

.00 

UNKNOW 

550 

F5  L55 

540 

F5  L5  UFl 

FDR 

.01 

.54 

2.22 

.15 

555 

535 

F537  L5 

FDR 

.36 

36.50 

150.59 

13.22 

555 

560 

RICH  SUB 

FDR 

.26 

6.43 

26.52 

2.33 

555 

565 

5-17  PRI 

FDR 

.30 

30.07 

124-07 

10.90 

560 

RICH  SUB 

555 

FDR 

.26 

6.43 

26.45 

2.33 

F-59 


DATE:20  MOV  95  TIME:  4  50  PM  PAGE  62 

CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER.  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  BRANCH  DATA  SUMMARY 
***************************************************************************** 


FROH 

NAME 

TO 

HAHE 

TYPE 

VD% 

AMPS 

KVA 

RATINGX 

560 

RICH  SUB 

562 

RS  SEC 

TX2 

.12 

6.43 

26.45 

UHKNOW 

562 

RS  SEC 

560 

RICH  SUB 

TX2 

.12 

2.14 

26.42 

UNKNOW 

562 

RS  SEC 

930 

RICH  SUB 

FDR 

.00 

2.14 

26.42 

1.53 

565 

5-17  PRI 

555 

FDR 

.30 

30.07 

123.69 

10.90 

565 

5-17  PRI 

570 

5-18  PRI 

FDR 

.01 

2.06 

8.47 

.75 

565 

5-17  PRI 

575 

F5  51 

FDR 

.10 

26.74 

110.01 

9.69 

570 

5-18  PRI 

565 

5-17  PRI 

FDR 

.01 

2.06 

8.46 

.75 

575 

F5  51 

565 

5-17  PRI 

FDR 

.10 

26.74 

109.90 

9.69 

575 

F5  51 

580 

F5  L85 

FDR 

.19 

26.24 

107.84 

9.51 

580 

F5  L85 

575 

F5  51 

FDR 

.19 

26.24 

107.63 

9.51 

580 

F5  L85 

585 

F5  L87  UF1 

FDR 

.03 

6.00 

24.62 

2.17 

580 

F5  L85 

590 

F5  L8911 

FDR 

.15 

18.20 

74.65 

13.00 

585 

F5  L87  UF1 

580 

F5  L85 

FDR 

.03 

6.00 

24.61 

2.17 

590 

F5  L8911 

580 

F5  L85 

FDR 

.15 

18.20 

74.54 

13.00 

590 

F5  L8911 

591 

5-23  SEC 

TX2 

.00 

.00 

.00 

UNKNOW 

590 

F5  L8911 

593 

5-24  SEC 

TX2 

.00 

.00 

.00 

UNKNOW 

590 

F5  L8911 

595 

F5  L8  25 

FOR 

.31 

8.15 

33.36 

5-82 

591 

5-23  SEC 

590 

F5  L8911 

TX2 

.00 

.00 

.00 

UNKNOW 

593 

5-24  SEC 

590 

F5  L8911 

TX2 

.00 

.00 

.00 

UNKNOW 

595 

F5  L8  25 

590 

F5  L8911 

FDR 

.31 

8.15 

33.25 

5.82 

600 

0/H  BUS 

90 

SWGR  0 

FDR 

.00 

.00 

.00 

.00 

700 

FDR  7 

90 

SUGR  0 

FDR 

.05 

122.07 

516.19 

53.07 

700 

FDR  7 

705 

WELL9  POL 

FOR 

.05 

122.07 

516.19 

34.19 

705 

WELL9  POL 

700 

FOR  7 

FDR 

.05 

122.07 

515.92 

34.19 

705 

WELL9  POL 

707 

7-1  SEC 

TX2 

.00 

.00 

.00 

UNKNOW 

705 

WELL9  POL 

709 

F9  F73 

FDR 

.20 

111.47 

471.13 

31.22 

707 

7-1  SEC 

705 

WELL9  POL 

TX2 

.00 

.00 

.00 

UNKNOW 

709 

F9  F73 

705 

WELL9  POL 

FDR 

.20 

111.47 

470.21 

31.22 

709 

F9  F73 

710 

F7  L11 

FDR 

.80 

90.16 

380.34 

25.26 

710 

F7  L11 

709 

F9  F73 

FDR 

.80 

90.16 

377.32 

25.26 

710 

F7  L11 

715 

F7  L13 

FOR 

.02 

5.36 

22.43 

1.50 

710 

F7  L11 

720 

F713 

FDR 

.28 

63.36 

265.15 

17.75 

715 

F7  L13 

710 

F7  L11 

FDR 

.02 

5.36 

22.42 

1.50 

720 

F713 

710 

F7  L11 

FDR 

.28 

63.36 

264.41 

17.75 

720 

F713 

725 

7-15  PRI 

FDR 

.59 

55.49 

231.59 

15.54 

725 

7-15  PRI 

720 

F713 

FDR 

.59 

55.49 

230.22 

15.54 

725 

7-15  PRI 

730 

F7  L43 

FDR 

.02 

3.04 

12.60 

.85 

725 

7-15  PRI 

735 

F7  L54 

FDR 

.09 

29.23 

121.25 

8.19 

730 

F7  L43 

725 

7-15  PRI 

FOR 

.02 

3.04 

12.59 

.85 

735 

F7  L54 

725 

7-15  PRI 

FDR 

.09 

29.23 

121.14 

8.19 

F-60 


I 

i 


DATE:20  NOV  95  TIME:  4  50  PM  PAGE 

CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  AUSKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 
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BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  BRANCH  DATA  SUMMARY 
***************************************************************************** 


FROM 

NAME 

TO 

NAME 

TYPE 

VDX 

AMPS 

KVA 

RATINGX 

735 

F7  L54 

740 

7-17  PRI 

FDR 

.03 

4.25 

17.61 

1.19 

735 

F7  L54 

745 

FDR 

.11 

19.67 

81.53 

5.51 

740 

7-17  PRI 

735 

F7  L54 

FDR 

.03 

4.25 

17.61 

1.19 

745 

735 

F7  L54 

FDR 

.11 

19.67 

81.44 

5.51 

745 

750 

F7  L72 

FDR 

.03 

7.04 

29.16 

1.97 

745 

760 

7-21  PRI 

FDR 

.16 

12.63 

52.28 

3.54 

750 

F7  L72 

745 

FDR 

.03 

7.04 

29.16 

1.97 

750 

F7  L72 

755 

F7-33 

FDR 

.01 

1.74 

7.22 

.49 

755 

F7-33 

750 

F7  L72 

FDR 

.01 

1.74 

7.22 

.49 

760 

7-21  PRI 

745 

FDR 

.16 

12.63 

52.19 

3.54 

760 

7-21  PRI 

765 

7-22  PRI 

FDR 

.05 

9.60 

39.69 

2.69 

765 

7-22  PRI 

760 

7-21  PRI 

FDR 

.05 

9.60 

39.67 

2.69 

765 

7-22  PRI 

770 

7-23  PRI 

FDR 

.03 

4.31 

17.80 

1.21 

770 

7-23  PRI 

765 

7-22  PRI 

FDR 

.03 

4.31 

17.80 

1.21 

770 

7-23  PRI 

775 

7-24  PRI 

FDR 

.02 

3.02 

12.49 

.85 

775 

7-24  PRI 

770 

7-23  PRI 

FDR 

.02 

3.02 

12.48 

.85 

800 

FDR  8 

90 

SWGR  0 

FDR 

.04 

102.22 

432.30 

44.44 

800 

FDR  8 

805 

F8  L11 

FDR 

1.65 

102.22 

432.30 

28.63 

805 

F8  L11 

800 

FDR  8 

FDR 

1.65 

102.22 

425.27 

28.63 

805 

F8  L11 

810 

F8  L23 

FDR 

.85 

94.60 

393.60 

26.50 

810 

F8  L23 

805 

F8  L11 

FDR 

.85 

94.60 

390.27 

26.50 

810 

F8  L23 

815 

F8  L25 

FDR 

.01 

1.08 

4.44 

.30 

810 

F8  L23 

817 

F8  22 

FDR 

.13 

75.18 

310.16 

21.06 

815 

F8  L25 

810 

F8  L23 

FDR 

.01 

1.08 

4.44 

.30 

817 

F8  22 

810 

F8  L23 

FDR 

.13 

75.18 

309.74 

21.06 

817 

F8  22 

820 

F8  30  UF1 

FDR 

.63 

64.10 

264.08 

17.96 

820 

F8  30  UF1 

817 

F8  22 

FDR 

.63 

64.10 

262.41 

17.96 

820 

F8  30  UF1 

825 

8-22  PRI 

FDR 

.53 

35.18 

144.03 

9.86 

825 

8-22  PRI 

820 

F8  30  UF1 

FDR 

.53 

35.18 

143.25 

9.86 

900 

FDR  9 

90 

SWGR  0 

FDR 

.04 

109.31 

462.29 

47.53 

900 

FDR  9 

905 

STEP  SEC 

TX2 

.67 

109.31 

462.29 

UNKNOW 

905 

STEP  SEC 

900 

FDR  9 

TX2 

.67 

36.44 

459.23 

UNKNOW 

905 

STEP  SEC 

910 

F  96 

FDR 

.07 

36.44 

459.23 

10.21 

910 

F  96 

905 

STEP  SEC 

FDR 

.07 

36.44 

458.94 

10.21 

910 

F  96 

915 

F910 

FDR 

.08 

34.92 

439.82 

9.78 

915 

F910 

910 

F  96 

FDR 

.08 

34.92 

439.46 

9.78 

915 

F910 

920 

F940 

FDR 

.40 

29.84 

375.56 

8.36 

920 

F940 

915 

F910 

FDR 

.40 

29.84 

374.07 

8.36 

920 

F940 

945 

F949  LI 

FDR 

.07 

28.97 

363.14 

8.11 

925 

() 

930 

RICH  SUB 

FOR 

.04 

2.14 

26.41 

1.53 

F-61 
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CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AMD  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  BRANCH  DATA  SUMMARY 
♦*****★♦**★**★★*******♦♦****★****♦***★★******♦**♦*♦**♦****♦***♦♦*♦♦♦********♦ 


FROM 

NAME 

TO 

NAME 

TYPE 

VOX 

AMPS 

ICVA 

RATINGX 

925 

() 

935 

9-8  PRI 

FOR 

.04 

2.14 

26.41 

2.04 

930 

RICH  SUB 

562 

RS  SEC 

FOR 

.00 

2.14 

26.42 

1.53 

930 

RICH  SUB 

925 

() 

FDR 

.04 

2.14 

26.42 

1.53 

935 

9-8  PRI 

925 

() 

FOR 

.04 

2.14 

26.40 

2.04 

935 

9-8  PRI 

940 

9-9  PRI 

FDR 

.11 

1.29 

15.84 

1.22 

940 

9-9  PRI 

935 

9-8  PRI 

FDR 

.11 

1.29 

15.82 

1.22 

945 

F949  LI 

920 

F940 

FDR 

.07 

28.97 

362.89 

8.11 

945 

F949  L1 

950 

9-12  PRI 

FDR 

.02 

.70 

8.73 

.66 

945 

F949  L1 

960 

9-13  PRI 

FOR 

.45 

27.82 

348.48 

15.12 

950 

9-12  PRI 

945 

F949  LI 

FOR 

.02 

.70 

8.72 

.66 

950 

9-12  PRI 

955 

9-11  PRI 

FOR 

.01 

.35 

4.36 

.33 

955 

9-11  PRI 

950 

9-12  PRI 

FDR 

.01 

.35 

4.36 

.33 

960 

9-13  PRI 

945 

F949  LI 

FOR 

.45 

27.82 

346,93 

15.12 

960 

9-13  PRI 

963 

9-14  PRI 

FDR 

1.46 

26.32 

328.18 

14.30 

963 

9-14  PRI 

960 

9-13  PRI 

FDR 

1.46 

26.32 

323.39 

14.30 

963 

9-14  PRI 

966 

9-15  PRI 

FDR 

.40 

24.84 

305.19 

13.50 

966 

9-15  PRI 

963 

9-14  PRI 

FDR 

.40 

24.84 

303.95 

13.50 

966 

9-15  PRI 

969 

SW  UP 

FDR 

.11 

24.66 

301.86 

13.40 

969 

SW  UP 

966 

9-15  PRI 

FDR 

.11 

24.66 

301.53 

13,40 

969 

SW  UP 

972 

SW  DOWN 

FDR 

.00 

24.66 

301.53 

5-30 

972 

SW  DOWN 

969 

SW  UP 

FOR 

.00 

24.66 

301.53 

5.30 

972 

SW  DOWN 

975 

9-16  PRI 

FOR 

1.51 

24.66 

301.53 

13.40 

975 

9-16  PRI 

972 

SW  DOWN 

FDR 

1.51 

24.66 

296.88 

13.40 

975 

9-16  PRI 

977 

9-19  PRI 

FDR 

.10 

1.34 

16.12 

.73 

975 

9-16  PRI 

980 

FDR 

.60 

23.33 

280.76 

12.68 

977 

9-19  PRI 

975 

9-16  PRI 

FDR 

.10 

1.34 

16.10 

.73 

980 

975 

9-16  PRI 

FDR 

.60 

23.33 

279.03 

12.68 

980 

982 

9-20  PRI 

FDR 

.01 

.50 

5.98 

.27 

980 

983 

9-25  PRI 

FOR 

1.00 

22.83 

273.05 

12.41 

982 

9-20  PRI 

980 

FDR 

.01 

.50 

5.98 

.27 

983 

9-25  PRI 

980 

FDR 

1.00 

22.83 

270.20 

12.41 

983 

9-25  PRI 

984 

9-25  SEC 

TX2 

.00 

.00 

,00 

UNKNOW 

983 

9-25  PRI 

985 

9-34  PRI 

FDR 

.14 

9.80 

115.98 

5.32 

984 

9-25  SEC 

983 

9-25  PRI 

TX2 

.00 

.00 

.00 

UNKNOW 

985 

9-34  PRI 

983 

9-25  PRI 

FDR 

.14 

9.80 

115.81 

5.32 

985 

9-34  PRI 

987 

FDR 

.42 

8.94 

105.70 

4.86 

987 

985 

9-34  PRI 

FDR 

.42 

8.94 

105.23 

4.86 

987 

990 

9-26  PRI 

FDR 

.26 

3.67 

43.16 

1.99 

987 

992 

FDR 

1.04 

5.27 

62.07 

2.87 

990 

9-26  PRI 

987 

FDR 

.26 

3.67 

43.04 

1.99 

F-62 


DATE:20  NOV  95  TIME:  4  50  PM  PAGE  65 

CASE  1  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  AUStCA  •  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  •  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  BRANCH  DATA  SUMMARY 
*********** »****•***********•**•**••************•*•**•*•******•*• ******••*••* 


FROM 

NAME 

TO 

NAME 

TYPE 

VD% 

AMPS 

ICVA 

RATINGS 

992 

987 

FOR 

1.04 

5.27 

61.39 

2.87 

992 

995 

9-30  PRI 

FDR 

-73 

3.62 

42.12 

3.02 

992 

997 

9-32  PRI 

FDR 

.06 

1.66 

19.27 

.90 

995 

9-30  PRI 

992 

FOR 

.73 

3.62 

41.79 

3.02 

997 

9-32  PRI 

992 

FDR 

.06 

1-66 

19.25 

.90 

NOTE:  FOR  FEEDERS,  RATINGX  =  LOAD  FLOW  AMPS  /  FU. 

FLA  s  LIBRARY  FLA  EXCLUDING  DUCT  BANK  AND  TEMP.  DERATING  FOR  CABLES. 
FLA  s  BRANCH  RECORD  INPUT  FLA  FOR  IMPEDANCE  DATA. 

NOTE:  FOR  TRANSFORMERS,  RATINGX  s  LOAD  FLOW  KVA  /  TRANSFORMER  FULL  LOAD  KVA. 

'  127  BUSES 

***  total  system  losses  *** 

76.1  KU  239.2  KVAR 


***WARNIMG***  STUDY  CONTAINS  8  VOLTAGE  CRITERIA  VIOLATIONS 
VIOUTIONS  DENOTED  BY  (S)  AT  BUS  AND  BRANCH  XVD  LOCATIONS 


F-63 


F-64 


APPENDIX  G 


Load  Flow  Analysis  -  Case  2 


CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEH 
FORT  GREELY,  AUSKA  -  1995  TO  1997  CASE 
E  H  C  ENGINEERS.  INC.  -  DENVER,  COLORADO 


DATE:  20  NOV  95 
TINE:  4  52  F>M 


ALL  INFORMATION  PRESENTED  IS  FOR  REVIEW,  APPROVAL 
INTERPRETATION  AND  APPLICATION  BY  A  REGISTERED 
ENGINEER  ONLY 


DAPPER  (LOAD  FLOW  AND  VOLTAGE  DROP  HINI/HICRO  VERSION  4.5  LEVEL  1.0} 
COPYRIGHT  SKM  SYSTEMS  ANALYSIS,  INC.  1983 


G-1 


OATE:20  NOV  95  TIHE:  4  52  PH  PAGE 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEH 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
E  H  C  ENGINEERS.  INC.  -  DENVER,  COLORADO 


0ATE:20  NOV  95  TINE:  4  52  PH  PAGE  3 

CASE  2  LOAD  FLOW  STUDY  •  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  CREELY,  ALASKA  -  1995  TO  1997  CASE 
E  N  C  ENGINEERS,  INC.  -  DENVER,  COLORADO 


F 

E  E  D  E 

R  DAT 

A 

FEEDER  FROM 

MO  NAME 

FEEDER  TO 

NO  NAME 

QTY 

/PH 

VOLTS  LENGTH 
L-L 

FEEDER  DESCRIPTION 
SIZE  TYPE  DUCT  INSUL 

10  GEN  G1 

15  G1  STEP 

-UP  1 

2400. 

50.  FT 

500  C  M 

XLP 

IMPEDANCE: 

.0300  +  J 

.0526  OHMS/M  FEET 

STATUS:  EXISTING 

20  GEN  G2 

25  G2  STEP-UP  1 

2400. 

50.  FT 

500  C  M 

XLP 

IMPEDANCE: 

.0300  J 

.0526  OHMS/M  FEET 

STATUS:  EXISTING 

30  GEN  G3 

35  G3  STEP-UP  1 

2400. 

50.  FT 

500  C  H 

XLP 

IMPEDANCE: 

.0300  +  J 

.0526  OHMS/M  FEET 

STATUS:  EXISTING 

40  GEN  G4 

70  SWGR  N 

1 

4160. 

50.  FT 

500  C  M 

XLP 

IMPEDANCE: 

.0300  +  J 

.0526  OHMS/M  FEET 

STATUS:  EXISTING 

50  GEN  G5 

70  SWGR  N 

1 

4160. 

50.  FT 

500  C  M 

XLP 

IMPEDANCE: 

.0300  ^  J 

.0526  OWtS/M  FEET 

STATUS:  EXISTING 

60  SWGR  S 

66  SM1A  BLUE  1 

4160. 

50.  FT 

500  C  M 

XLP 

IMPEDANCE: 

.0300  +  J 

.0526  OHMS/M  FEET 

STATUS:  EXISTING 

60  SWGR  S 

70  SWGR  N 

1 

4160. 

5.  FT 

500  C  M 

XLP 

IMPEDANCE: 

.0300  +  J 

.0526  OHMS/M  FEET 

STATUS:  EXISTING 

60  SWGR  S 

100  FDR  1 

1 

4160. 

50.  FT 

4/0  A  N 

XLP 

IMPEDANCE: 

.1050  +  J 

.0410  OHMS/M  FEET 

STATUS:  EXISTING 

60  SWGR  S 

200  FDR  2 

1 

4160. 

50.  FT 

4/0  A  N 

XLP 

IMPEDANCE: 

.1050  +  J 

.0410  OHMS/M  FEET 

STATUS:  EXISTING 

60  SWGR  S 

300  FOR  3 

1 

4160. 

50.  FT 

4/0  A  N 

XLP 

IMPEDANCE: 

.1050  +  J 

.0410  OHMS/H  FEET 

STATUS:  EXISTING 

60  SWGR  S 

400  FDR  4 

1 

4160. 

50.  FT 

4/0  A  N 

XLP 

IMPEDANCE: 

.1050  +  J 

.0410  OHMS/M  FEET 

STATUS:  EXISTING 

60  SWGR  S 

500  FDR  5 

1 

4160. 

50.  FT 

4/0  A  N 

XLP 

IMPEDANCE: 

.1050  +  J 

.0410  OHMS/M  FEET 

STATUS:  EXISTING 

62  SS-1  SEC 

64  MCC  4&5 

1 

480. 

50.  FT 

500  C  M 

XLP 

IMPEDANCE: 

.0300  +  J 

.0526  OHMS/M  FEET 

STATUS:  EXISTING 

64  MCC  4&5 

63  BLUE  SSS 

1 

480. 

50.  FT 

500  C  M 

XLP 

IMPEDANCE: 

.0300  +  J 

.0526  OHMS/M  FEET 

STATUS:  EXISTING 

70  SWGR  N 

90  SWGR  0 

1 

4160. 

10.  FT 

500  A  M 

XLP 

IMPEDANCE: 

.0453  +  J 

.0444  OHMS/H  FEET 

STATUS:  EXISTING 

G-3 


DATE;20  NOV  95  TIME;  4  52  PM 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


4 


FEEDER  FROM 
NO  NAME 


FEEDER  DATA 


FEEDER  TO  QTY  VOLTS  LENGTH  FEEDER  DESCRIPTION 

NO  NAME  /PH  L-L  SIZE  TYPE  DUCT  INSUL 


85  T1  SEC  90  SWGR  0  1  4160.  10.  FT  500  A  M  XLP 

IMPEDANCE:  .0453  +  J  .0444  OHHS/M  FEET  STATUS:  EXISTING 

90  SWGR  0  600  0/H  BUS  1  4160.  50.  FT  4/0  A  N  XLP 

IMPEDANCE:  .1050  +  J  .0410  OHMS/M  FEET  STATUS:  EXISTING 

90  SWGR  0  700  FDR  7  1  4160.  50.  FT  4/0  A  N  XLP 

IMPEDANCE;  .1050  +  J  .0410  OHHS/M  FEET  STATUS;  EXISTING 


90  SWGR  0 

800  FOR  8 

1  4160.  50.  FT 

4/0 

IMPEDANCE: 

.1050  +  J 

.0410  OHMS/M  FEET 

90  SWGR  0 

900  FDR  9 

1  4160.  50.  FT 

4/0 

IMPEDANCE: 

.1050  +  J 

.0410  OHMS/M  FEET 

100  FOR  1 

105  F1F12  U 

1  4160.  1500.  FT 

4/0 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

105  F1F12  14 

no  F1  L14 

1  4160.  200.  FT 

4/0 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

110  FI  L14 

115  FI  L15 

1  4160.  300.  FT 

4/0 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

110  FI  L14 

120  FI  L31 

1  4160.  400.  FT 

4/0 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

120  FI  L31 

121  FI  L63 

1  4160.  450.  FT 

4/0 

IMPEDANCE: 

.0900  +  J 

.1200  OHHS/M  FEET 

121  FI  L63 

122  FI  L64 

1  4160.  200.  FT 

4/0 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

121  FI  L63 

125  FI  L67 

1  4160.  200.  FT 

4/0 

IMPEDANCE: 

.0900  +  J  , 

.1200  OHMS/M  FEET 

125  FI  L67 

130  FI  L613 

1  4160.  700.  FT 

4/0 

IMPEDANCE: 

.0900  +  J  . 

.1200  OHMS/M  FEET 

125  FI  L67 

135  FI  L68 

1  4160.  300.  FT 

4/0 

IMPEDANCE: 

.0900  +  J  . 

,1200  OHHS/M  FEET 

200  FDR  2 

205 

1  4160.  600.  FT 

4/0 

IMPEDANCE: 

.0900  +  J  . 

1200  OHHS/M  FEET 

A  N  XLP 

STATUS:  EXISTING 

A  N  XLP 

STATUS:  EXISTING 


A  B  OH-2 
STATUS:  EXISTING 


A 

STATUS: 


B  OH-2 
EXISTING 


A  B  OH-2 

STATUS:  EXISTING 

A  B  OH-2 

STATUS:  EXISTING 

A  B  OH-2 

STATUS:  EXISTING 

A  B  OH-2 

STATUS:  EXISTING 


A  6  OH-2 

STATUS:  EXISTING 

A  B  OH-2 

STATUS:  EXISTING 

A  B  OH-2 

STATUS:  EXISTING 

A  B  OH-2 

STATUS:  EXISTING 


G-4 


DATE:20  NOV  9S  TINE:  4  52  PM  PAGE  5 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS.  INC.  -  DENVER,  COLORADO 


F  E 

:EDER  DATA 

FEEDER  FROM 

FEEDER  TO 

QTY  VOLTS  LENGTH 

FEEDER  DESCRIPTION 

NO 

NAME 

NO  NAME 

/PH  L-L 

SIZE  TYPE 

DUCT  INSUL 

205 

210  2-3  PRI 

1  4160.  150.  FT 

4/0 

A 

B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

STATUS: 

EXISTING 

205 

235  F5  F29 

1  4160.  400.  FT 

4/0 

A 

B  OH-2 

IMPEDANCE: 

.0900  ♦  J 

.1200  OHNS/H  FEET 

STATUS: 

EXISTING 

210 

2-3  PRI 

215  2-4  PRI 

1  4160.  50.  FT 

4/0 

A 

B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

STATUS: 

EXISTING 

215 

2-4  PRI 

220  2-5  PRI 

1  41M.  200.  FT 

4/0 

A 

B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHHS/H  FEET 

STATUS: 

EXISTING 

235 

F5  F29 

236  F2  F211 

1  4160.  250.  FT 

4/0 

A 

B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

STATUS: 

EXISTING 

236 

F2  F211 

240  FI  F213 

1  4160.  250.  FT 

4/0 

A 

B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHHS/H  FEET 

STATUS: 

EXISTING 

300 

FOR  3 

301  F8  F311 

1  4160.  400.  FT 

4/0 

A 

B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

STATUS: 

EXISTING 

301 

F8  F311 

303  F713 

1  4160.  200.  FT 

4/0 

A 

B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/H  FEET 

STATUS: 

EXISTING 

303 

F713 

305  F8  F311 

1  4160.  400.  FT 

4/0 

A 

B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/H  FEET 

STATUS: 

EXISTING 

305 

F8  F311 

310  F3  19 

1  4160.  1200.  FT 

4/0 

A 

B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OIWS/M  FEET 

STATUS: 

EXISTING 

400 

FDR  4 

401  4-1  PRI 

1  4160.  250.  FT 

4/0 

A 

6  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

STATUS: 

EXISTING 

401 

4-1  PRI 

403  FI  F45 

1  4160.  250.  FT 

4/0 

A 

B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/H  FEET 

STATUS: 

EXISTING 

403 

FI  F45 

405  F4  10 

1  4160.  500.  FT 

4/0 

A 

B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

STATUS: 

EXISTING 

405 

F4  10 

410  F417  UF1 

1  4160.  1000.  FT 

4/0 

A 

B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

STATUS: 

EXISTING 

500 

FDR  5 

505  F4  F5  F6UF  1  4160.  625.  FT 

4/0 

A 

B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

STATUS: 

EXISTING 

0ATE:20  MOV  95  TIHE:  4  52  PH  PAi 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


FEEDER  FROM 
NO  NAME 


FEEDER  DATA 

FEEDER  TO  OTY  VOLTS  LENGTH  FEEDER  DESCRIPTION 

NO  NAME  /PH  L-L  SIZE  TYPE  DUCT  INSUL 


505  F4  F5  F6UF  510  5-1  PRI  1  4160.  250.  FT  4/0 

IMPEDANCE:  .0900  ♦  J  .1200  OHMS/M  FEET 

505  F4  F5  F6UF  512  5-3  PRI  1  4160.  1600.  FT  4/0 

IMPEDANCE:  .0900  +  J  .1200  OHHS/H  FEET 

512  5-3  PRI  514  5-5  PRI  1  4160.  700.  FT  4/0 

IMPEDANCE:  .0900  +  J  .1200  OHHS/H  FEET 

512  5-3  PRI  515  F5  L24  1  4160.  1200.  FT  4/0 

IMPEDANCE:  .0900  +  J  .1200  OHMS/M  FEET 

515  F5  L24  520  5-6  PRI  1  4160.  600.  FT  6 

IMPEDANCE:  .6900  +  J  .1440  OHHS/M  FEET 

515  F5  L24  525  F5  L31  1  4160.  200.  FT  4/0 

IMPEDANCE:  .0900  ♦  J  .1200  OHMS/M  FEET 

525  F5  L31  530  F5  L39  1  4160.  1500.  FT  4/0 

IMPEDANCE:  .0900  ♦  J  .1200  OHHS/M  FEET 

525  F5  L31  531  F3  L41  1  4160.  500.  FT  4/0 

IMPEDANCE:  .0900  +  J  .1200  OHMS/M  FEET 

525  F5  L31  535  F537  L5  1  4160.  1400.  FT  4/0 

IMPEDANCE:  .0900  +  J  .1200  OHMS/M  FEET 

531  F3  L41  535  F537  L5  1  4160.  900.  FT  4/0 

IMPEDANCE:  .0900  +  J  .1200  OHHS/M  FEET 

535  F537  L5  540  F5  L5  UF1  1  4160.  150.  FT  4/0 

IMPEDANCE:  .0900  ♦  J  .1200  OHMS/M  FEET 

535  F537  L5  555  1  4160.  800.  FT  2/0 

IMPEDANCE:  .1410  +  J  .1250  OHMS/H  FEET 

540  F5  L5  UF1  545  F5  L56  UF1  1  4160.  2100.  FT  2 

IMPEDANCE:  .2760  +  J  .1320  OHMS/M  FEET 

540  F5  L5  UF1  550  F5  L55  1  4160.  1000.  FT  4/0 

IMPEDANCE:  .0900  +  J  .1200  OHHS/M  FEET 

555  560  RICH  SUB  1  4160.  3200.  FT  2/0 

IMPEDANCE:  .1410  +  J  .1250  OHMS/H  FEET 


A  B  OH-2 

STATUS:  EXISTING 

A  B  OH-2 

STATUS:  EXISTING 

A  B  OH-2 

STATUS:  EXISTING 

A  B  OH-2 

STATUS:  EXISTING 

A  B  OH-2 

STATUS:  EXISTING 

A  B  OH-2 

STATUS:  EXISTING 

A  B  OH-2 

STATUS:  EXISTING 

A  B  OH-2 

STATUS:  EXISTING 

A  B  OH-2 

STATUS:  EXISTING 

A  B  OH-2 

STATUS:  EXISTING 

A  B  OH-2 

STATUS:  EXISTING 

A  B  OH-2 

STATUS:  EXISTING 

A  B  OH-2 

STATUS:  EXISTING 

A  B  OH-2 

STATUS:  EXISTING 

A  B  OH-2 

STATUS:  EXISTING 
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CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

FEEDER  DATA 


FEEDER  FROM  FEEDER  TO  QTY  VOLTS  LENGTH  FEEDER  DESCRIPTION 

NO  NAME  NO  NAME  /PH  L-L  SIZE  TYPE  DUCT  INSUL 


555 

565  5-17  PRI 

1  4160.  800.  FT 

2/0 

A  B  OH-2 

IMPEDANCE: 

.1410  +  J 

.1250  OHMS/M  FEET 

STATUS:  EXISTING 

562  RS  SEC 

930  RICH  SUB 

1  13200.  5.  FT 

4 

A  B  OH-3 

IMPEDANCE: 

.4360  +  J 

.1380  OHMS/M  FEET 

STATUS:  EXISTING 

565  5-17  PRI 

570  5-18  PRI 

1  4160.  400.  FT 

2/0 

A  B  OH-2 

IMPEDANCE: 

.1410  +  J 

.1250  OHMS/M  FEET 

STATUS:  EXISTING 

565  5-17  PRI 

575  F5  51 

1  4160.  300.  FT 

2/0 

A  B  OH-2 

IMPEDANCE: 

.1410  +  J 

.1250  OHMS/M  FEET 

STATUS:  EXISTING 

575  F5  51 

580  F5  185 

1  4160.  600.  FT 

2/0 

A  B  OH-2 

IMPEDANCE: 

.1410  +  J 

.1250  OHMS/M  FEET 

STATUS:  EXISTING 

580  F5  L85 

585  F5  L87  UF1  1  4160.  350.  FT 

2/0 

A  B  OH-2 

IMPEDANCE: 

.1410  +  J 

.1250  OHMS/M  FEET 

STATUS:  EXISTING 

580  F5  L85 

590  F5  L8911 

1  4160.  250.  FT 

4 

A  B  OH-2 

IMPEDANCE: 

.4360  +  J  . 

.1380  OHMS/M  FEET 

STATUS:  EXISTING 

590  F5  1891 1 

595  F5  L8  25 

1  4160.  1150.  FT 

4 

A  B  OH-2 

IMPEDANCE: 

.4360  +  J  . 

.1380  OHMS/M  FEET 

STATUS:  EXISTING 

700  FDR  7 

705  WELL9  POL  1  4160.  50.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J  . 

.1200  OHMS/M  FEET 

STATUS:  EXISTING 

705  WELL9  POL 

709  F9  F73 

1  4160.  200.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J  . 

.1200  OHMS/M  FEET 

STATUS:  EXISTING 

709  F9  F73 

710  F7  L11 

1  4160.  1000.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J  , 

1200  OHMS/M  FEET 

STATUS:  EXISTING 

710  F7  L11 

715  F7  L13 

1  4160.  500.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J  . 

1200  OHMS/M  FEET 

STATUS:  EXISTING 

710  F7  L11 

720  F713 

1  4160.  500.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J  . 

1200  OHMS/M  FEET 

STATUS:  EXISTING 

720  F713 

725  7-15  PRI 

1  4160.  1200.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J  . 

1200  OHMS/M  FEET 

STATUS:  EXISTING 

725  7-15  PRI 

730  F7  L43 

1  4160.  600.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J  . 

1200  OHMS/M  FEET 

STATUS:  EXISTING 
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CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


1 

1 

1 

1 

1 

il 

It 

11 

II 

II 

II 

11 

II 

II 

II 

F  £ 

■EDER  DATA 

FEEDER  FROM 

FEEDER  TO 

OTY  VOLTS  LENGTH 

NO  NAME 

NO  NAME 

/PH  L-L 

725  7-15  PRI 

735  F7  L54 

1  4160.  350.  FT 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

735  F7  L54 

740  7-17  PRI 

1  4160.  700.  FT 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

735  F7  154 

745 

1  4160.  625.  FT 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

745 

750  F7  L72 

1  4160.  525.  FT 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

745 

760  7-21  PRI 

1  4160.  1400.  FT 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

750  F7  L72 

755  F7-33 

1  4160.  800.  FT 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

760  7-21  PRI 

765  7-22  PRI 

1  4160.  600.  FT 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

765  7-22  PRI 

770  7-23  PRI 

1  4160.  700.  FT 

IMPEDANCE: 

.0900  +  J  , 

.1200  OHMS/M  FEET 

770  7-23  PRI 

775  7-24  PRI 

1  4160.  700.  FT 

IMPEDANCE: 

.0900  +  J  , 

.1200  OHMS/M  FEET 

800  FDR  8 

805  F8  L11 

1  4160.  1800.  FT 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

805  F8  L11 

810  F8  L23 

1  4160.  1000.  FT 

IMPEDANCE: 

.0900  +  J  , 

1200  OHMS/M  FEET 

810  F8  L23 

815  F8  L25 

1  4160.  700.  FT 

IMPEDANCE: 

.0900  +  J  . 

1200  OHMS/M  FEET 

810  F8  L23 

817  F8  22 

1  4160.  200.  FT 

IMPEDANCE: 

.0900  +  J  . 

1200  OHMS/M  FEET 

817  F8  22 

820  F8  30  UF1 

1  4160.  1100.  FT 

IMPEDANCE: 

.0900  +  J  . 

1200  OHMS/M  FEET 

820  F8  30  UF1 

825  8-22  PRI 

1  4160.  1700.  FT 

IMPEDANCE: 

.0900  +  J  . 

1200  OHHS/M  FEET 

FEEDER  DESCRIPTION 
SIZE  TYPE  DUCT  INSUL 


4/0  A  B  OH-2 

STATUS:  EXISTING 

4/0  A  B  OH-2 

STATUS:  EXISTING 

4/0  A  B  OH-2 

STATUS:  EXISTING 

4/0  A  B  OH-2 

STATUS:  EXISTING 

4/0  A  B  OH-2 

STATUS:  EXISTING 

4/0  A  B  OH-2 

STATUS:  EXISTING 

4/0  A  B  OH-2 

STATUS:  EXISTING 

4/0  A  B  OH-2 

STATUS:  EXISTING 

4/0  A  B  OH-2 

STATUS:  EXISTING 

4/0  A  B  OH-2 

STATUS:  EXISTING 

4/0  A  B  OH-2 

STATUS:  EXISTING 

4/0  A  B  OH-2 

STATUS:  EXISTING 

4/0  A  B  OH-2 

STATUS:  EXISTING 

4/0  A  B  OH-2 

STATUS:  EXISTING 

4/0  A  B  OH-2 

STATUS:  EXISTING 
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CASE  2  LOAD  FLOW  STU)Y  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

FEEDER  DATA 


FEEDER  FROM  FEEDER  TO  QTY  VOLTS  LENGTH  FEEDER  DESCRIPTION 

NO  NAME  NO  NAME  /PH  L-L  SIZE  TYPE  DUCT  INSUL 


905  STEP  SEC 
IMPEDANCE: 

910  F  96 

IMPEDANCE: 

915  F910 

IMPEDANCE: 

920  F940 

IMPEDANCE: 

925  () 

IMPEDANCE: 

925  () 

IMPEDANCE: 

935  9-8  PR I 
IMPEDANCE: 

945  F949  LI 
IMPEDANCE: 

945  F949  LI 
IMPEDANCE: 

950  9-12  PRI 
IMPEDANCE: 

960  9-13  PRI 
IMPEDANCE: 

963  9-14  PRI 
IMPEDANCE: 

966  9-15  PRI 
IMPEDANCE: 

969  SU  UP 

IMPEDANCE: 

972  SW  DOWN 
IMPEDANCE: 


910  F  96  1  13200.  600.  FT 

.0900  *  J  .1200  OHNS/M  FEET 

4/0 

A 

STATUS: 

915  F910  1  13200.  800.  FT 

.0900  J  .1200  OHNS/M  FEET 

4/0 

A 

STATUS: 

920  F940  1  13200.  4500.  FT 

.0900  *  J  .1200  OHNS/M  FEET 

4/0 

A 

STATUS: 

945  F949  LI  1  13200.  800.  FT 

.0900  +  J  .1200  OHNS/M  FEET 

4/0 

A 

STATUS: 

930  RICH  SUB  1  13200.  1500.  FT 

.4360  +  J  .1380  OHNS/M  FEET 

4 

A 

STATUS: 

935  9-8  PRI  1  13200.  1000.  FT 

.6900  *  J  .1440  OHNS/M  FEET 

6 

A 

STATUS: 

940  9-9  PRI  1  13200.  5000.  FT 

.6900  +  J  .1440  OHMS/M  FEET 

6 

A 

STATUS: 

950  9-12  PRI  1  13200.  2100.  FT 

.6900  *  J  .1440  OHMS/M  FEET 

6 

A 

STATUS: 

960  9-13  PRI  1  13200.  2200.  FT 

.2760  +  J  .1320  OHMS/M  FEET 

2 

A 

STATUS: 

955  9-11  PRI  1  13200.  1800.  FT 

.6900  +  J  .1440  OHMS/M  FEET 

6 

A 

STATUS: 

963  9-14  PRI  1  13200.  7600.  FT 

.2760  ♦  J  .1320  OHMS/M  FEET 

2 

A 

STATUS: 

966  9-15  PRI  1  13200.  2200.  FT 

.2760  +  J  .1320  OHMS/M  FEET 

2 

A 

STATUS: 

969  SU  UP  1  13200.  600.  FT 

.2760  +  J  .1320  OHMS/H  FEET 

2 

A 

STATUS: 

972  SU  DOWN  1  13200.  5.  FT 

.0300  ♦  J  .0526  OHMS/M  FEET 

500 

C 

STATUS: 

975  9-16  PRI  1  13200.  8400.  FT 

.2760  +  J  .1320  OHMS/M  FEET 

2 

A 

STATUS: 

B  OH-3 
EXISTING 

B  OH-3 
EXISTING 

B  OH-3 
EXISTING 

B  OH-3 
EXISTING 

B  OH-3 
EXISTING 

B  OH-3 
EXISTING 

B  OH-3 
EXISTING 

B  OH-3 
EXISTING 

B  OH-3 
EXISTING 

B  OH-3 
EXISTING 

B  OH-3 
EXISTING 

B  OH-3 
EXISTING 

B  OH -3 

EXISTING 

M  XLP 
EXISTING 

B  OH-3 
EXISTING 
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DATE:20  NOV  95  TIME:  4  52  PM  PAGE  10 

CASE  2  LOAD  FLOW  STUDY  •  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEH 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS.  INC.  •  DENVER,  COLORADO 


FEEDER  DATA 


FEEDER  FROM 

NO  NAME 

FEEDER  TO 
NO  NAME 

QTY 

/PH 

VOLTS  LENGTH 

L-L 

FEEDER  DESCRIPTION 
SIZE  TYPE  DUCT  INSUL 

975  9-16  PRI 

977  9-19 

PRI 

1 

13200.  10000.  FT 

2 

A  B 

OH -3 

IMPEDANCE: 

.2760  + 

J  . 

.1320  OHMS/M  FEET 

STATUS:  EXISTING 

975  9-16  PRI 

980 

1 

13200.  3500.  FT 

2 

A  B 

OH -3 

IMPEDANCE: 

.2760  + 

J  . 

.1320  OHMS/M  FEET 

STATUS:  EXISTING 

980 

982  9-20 

PRI 

1 

13200.  2000.  FT 

2 

A  B 

OH-3 

IMPEDANCE: 

.2760  + 

J  , 

.1320  OHMS/M  FEET 

STATUS:  EXISTING 

980 

983  9-25 

PRI 

1 

13200.  6000.  FT 

2 

A  B 

OH-3 

IMPEDANCE: 

.2760  + 

J  . 

.1320  OHMS/M  FEET 

STATUS:  EXISTING 

983  9-25  PRI 

985  9-34 

PRI 

1 

13200.  2000.  FT 

2 

A  B 

OH -3 

IMPEDANCE: 

.2760  + 

J 

.1320  OHMS/M  FEET 

STATUS:  EXISTING 

985  9-34  PRI 

987 

1 

13200.  6400.  FT 

2 

A  B 

OH -3 

IMPEDANCE: 

.2760  + 

J 

.1320  OHMS/M  FEET 

STATUS;  EXISTING 

987 

990  9-26 

PRI 

1 

13200.  9800.  FT 

2 

A  B 

OH-3 

IMPEDANCE: 

.2760  + 

J 

.1320  OHMS/M  FEET 

STATUS;  EXISTING 

987 

992 

1 

13200.  27000.  FT 

2 

A  B 

OH-3 

IMPEDANCE: 

.2760  + 

J 

.1320  OHHS/M  FEET 

STATUS:  EXISTING 

992 

995  9-30 

PRI 

1 

13200.  25000.  FT 

2 

A  N 

XLP 

IMPEDANCE: 

.3350  + 

J 

.0500  OHMS/M  FEET 

STATUS:  EXISTING 

992 

997  9-32 

PRI 

1 

13200.  5000.  FT 

2 

A  6 

OH-3 

IMPEDANCE: 

.2760  + 

J 

.1320  OHMS/M  FEET 

STATUS:  EXISTING 
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CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEH 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


T  R  A 

NSFORMER  DATA 

PRIHARY  RECORD 

NO  NAME 

VOLTS 

L-L 

PRI 

FLA 

*  SECONDARY  RECORD 
NO  NAME 

VOLTS 

L-L 

SEC 

FLA 

NOMINAL 

KVA 

15  G1  STEP-UP 

2400. 

361, 

60  SWGR  S 

4160. 

208. 

1500.0 

IMPEDANCE: 

1.0000  *  J  5.6623  PERCENT 

25  G2  STEP-UP 

2400. 

361. 

60  SWGR  S 

4160. 

208. 

1500.0 

IMPEDANCE: 

1.0000  1-  J  5.6623  PERCENT 

35  G3  STEP-UP 

2400. 

361. 

60  SWGR  S 

4160. 

208. 

1500.0 

IMPEDANCE: 

1.0000  +  J  5.6623  PERCENT 

60  SUGR  S 

4160. 

42. 

62  SS-1  SEC 

480. 

361. 

300.0 

IMPEDANCE: 

.7816  +  J  4.5331 

1  PERCENT 

66  SM1A  BLUE 

4160. 

69. 

68  BLUE  SSS 

480. 

601. 

500.0 

IMPEDANCE: 

.8156  +  J 

4.7302  PERCENT 

80  UTILITY 

24900. 

58. 

85  T1  SEC 

4160. 

347. 

2500.0 

IMPEDANCE: 

.5546  ♦  J 

5.9341 

PERCENT  TRANSFORMER  FIXED  TAP: 

-5.0  % 

90  SWGR  0 

4160. 

42. 

64  MCC  4&5 

480. 

361. 

300.0 

IMPEDANCE: 

.5709  +  J  3.3111 

PERCENT 

210  2-3  PRI 

4160. 

31. 

225  2-3  SEC 

480. 

271. 

225.0 

IMPEDANCE: 

.9345  +  J 

5.4200  PERCENT 

215  2-4  PRI 

4160. 

31. 

230  2-4  SEC 

208. 

625. 

225.0 

IMPEDANCE: 

.9345  +  J 

5.4200  PERCENT 

410  F417  UF1 

4160. 

69. 

415  4-6  SEC 

208. 

1388. 

500.0 

IMPEDANCE: 

.9345  +  J  5.4200  PERCENT 

545  F5  L56  UF1 

4160. 

16. 

547  5-16  SEC 

208. 

312. 

112.5 

IMPEDANCE: 

.9345  +  J 

5.4200  PERCENT 

560  RICK  SUB 

4160. 

83. 

562  RS  SEC 

13200. 

26. 

600.0 

IMPEDANCE: 

.9345  +  J 

5.4200 

PERCENT 

590  F5  L8911 

4160. 

7. 

591  5-23  SEC 

208. 

139. 

50.0 

IMPEDANCE: 

.9345  ♦  J  5.4200  PERCENT 

590  F5  L8911 

4160. 

16. 

593  5-24  SEC 

208. 

312. 

112.5 

IMPEDANCE: 

.9345  +  J 

5.4200  PERCENT 

705  WELL9  POL 

4160. 

21. 

707  7-1  SEC 

480. 

180. 

150.0 

IMPEDANCE:  .9345  +  J  5.4200  PERCENT 
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DATE:20  NOV  95  TIME:  4  52  PM 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


TRANSFORMER  DATA 


PRIMARY  RECORD 

VOLTS  PRI  *  SECONDARY 

RECORD 

VOLTS 

NO  NAHH 

L-L  FLA  NO  NAME 

L-L 

900  FOR  9 

4160.  208.  905  STEP 

SEC 

13200. 

IMPEDANCE: 

.7816  +  J  4.5331  PERCENT 

983  9-25  PRI 

13200.  22.  984  9-25 

SEC 

208. 

IMPEDANCE: 

.9345  +  J  5.4200  PERCENT 

PAGE  12 
SYSEH 

SEC  NOMINAL 
FU  KVA 

66.  1500.0 

1388.  500.0 
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CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BUS 

S  P  E 

CIAL  STUDY  DATA 

*  NO  *  NAME  * 

KU  * 

KVAR  * 

LOAD  TYPE 

105  F1F12  14 

9. 

3. 

CONSTANT  Z 

LOAD 

110  FI  L14 

21. 

7. 

CONSTANT  Z 

LOAD 

115  FI  L15 

25. 

8. 

CONSTANT  Z 

LOAD 

120  FI  L31 

222. 

73. 

CONSTANT  Z 

LOAD 

121  FI  L63 

62. 

21. 

CONSTANT  Z 

LOAD 

122  FI  L64 

98. 

32. 

CONSTANT  Z 

LOAD 

125  FI  L67 

62. 

20. 

CONSTANT  Z 

LOAD 

130  FI  L613 

31. 

10. 

CONSTANT  Z 

LOAD 

135  FI  L68 

14. 

5. 

CONSTANT  Z 

LOAD 

205 

69. 

22. 

CONSTANT  Z 

LOAD 

210  2-3  PR I 

88. 

29. 

CONSTANT  Z 

LOAD 

215  2-4  PRI 

88. 

29. 

CONSTANT  Z 

LOAD 

220  2*5  PRI 

58. 

19. 

CC»ISTANT  Z 

LOAD 

235  F5  F29 

44. 

14. 

CONSTANT  Z 

LOAD 

236  F2  F211 

88. 

29. 

CONSTANT  Z 

LOAD 

240  FI  F213 

88. 

29. 

CONSTANT  Z 

LOAD 

301  F8  F311 

186. 

61. 

CONSTANT  Z 

LOAD 

305  F8  F311 

15. 

5. 

CONSTANT  Z 

LOAD 

310  F3  19 

162. 

54. 

CONSTANT  Z 

LOAD 

401  4-1  PRI 

75. 

25. 

CONSTANT  Z 

LOAD 

403  FI  F45 

125. 

41. 

CONSTANT  KVA 

LOAD 

405  F4  10 

65. 

22. 

CONSTANT  Z 

LOAD 

410  F417  UF1 

143- 

47- 

CONSTANT  Z 

LOAD 

510  5-1  PRI 

31. 

10. 

CONSTANT  Z 

LOAD 

512  5-3  PRI 

14. 

5. 

CONSTANT  Z 

LOAD 

514  5-5  PRI 

5. 

2. 

CONSTANT  Z 

LOAD 

515  F5  L24 

8. 

3. 

CONSTANT  Z 

LOAD 

520  5-6  PRI 

5. 

2. 

CONSTANT  Z 

LOAD 

525  F5  L31 

8. 

3. 

CONSTANT  Z 

LOAD 

530  F5  L39 

5- 

2. 

CONSTANT  Z 

LOAD 

531  F3  L41 

16. 

5. 

CONSTANT  Z 

LOAD 

535  F537  L5 

5. 

2. 

CONSTANT  Z 

LOAD 

540  F5  L5  UF1 

2. 

1. 

CONSTANT  Z 

LOAD 

545  F5  L56  UFl 

12. 

4. 

CONSTANT  Z 

LOAD 

550  F5  L55 

2. 

1. 

CONSTANT  Z 

LOAD 

565  5-17  PRI 

5. 

2. 

CONSTANT  Z 

LOAD 

570  5-18  PRI 

8. 

3. 

CONSTANT  Z 

LOAD 

575  F5  51 

2. 

1. 

CONSTANT  Z 

LOAD 
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CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEH 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BUS 

S  P  E 

C  I  A  L 

STUDY  DATA 

*  MO  *  NAME  * 

KW  * 

KVAR  * 

LOAD  TYPE 

580  F5  L85 

8. 

3. 

CONSTANT 

Z  LOAD 

585  F5  L87  UF1 

24. 

8. 

CONSTANT 

Z  LOAD 

590  F5  L8911 

41. 

11. 

CONSTANT 

Z  LOAD 

595  F5  L8  25 

33. 

10. 

CONSTANT 

Z  LOAD 

705  WELL9  POL 

41. 

14. 

CONSTANT 

Z  LOAD 

709  F9  F73 

83. 

27. 

CONSTANT 

Z  LOAD 

710  F7  L11 

84. 

28. 

CONSTANT 

Z  LOAD 

715  F7  L13 

21- 

7. 

CONSTANT 

Z  LOAD 

720  F713 

31. 

10. 

CONSTANT 

Z  LOAD 

725  7-15  PRI 

92. 

30. 

CONSTANT 

Z  LOAD 

730  F7  L43 

12. 

4. 

CONSTANT 

Z  LOAD 

735  F7  L54 

21. 

7. 

CONSTANT 

Z  LOAD 

740  7-17  PRI 

17. 

5. 

CONSTANT 

Z  LOAD 

750  F7  L72 

21. 

7. 

CONSTANT 

Z  LOAD 

755  F7-33 

7. 

2. 

CONSTANT 

Z  LOAD 

760  7-21  PRI 

12- 

4. 

CONSTANT 

Z  LOAD 

765  7-22  PRI 

21. 

7. 

CONSTANT 

Z  LOAD 

770  7-23  PRI 

5. 

2. 

CONSTANT 

Z  LOAD 

775  7-24  PRI 

12. 

4. 

CONSTANT 

Z  LOAD 

805  F8  L11 

30. 

10. 

CONSTANT 

Z  LOAD 

810  F8  L23 

73. 

24. 

CONSTANT 

Z  LOAD 

815  F8  L25 

4. 

1. 

CONSTANT 

Z  LOAD 

817  F8  22 

44. 

15. 

CONSTANT 

Z  LOAD 

820  F8  30  UF1 

116. 

38. 

CONSTANT 

Z  LOAD 

825  8-22  PRI 

136. 

45. 

CONSTANT 

KVA  LOAD 

910  F  96 

18. 

6. 

CONSTANT 

Z  LOAD 

915  F910 

60. 

20- 

CONSTANT 

Z  LOAD 

920  F940 

10. 

3. 

CONSTANT 

Z  LOAD 

935  9-8  PRI 

10. 

3. 

CONSTANT 

Z  LOAD 

940  9-9  PRI 

15. 

5. 

CONSTANT 

Z  LOAD 

945  F949  Li 

5. 

2. 

CONSTANT 

Z  LOAD 

950  9-12  PRI 

4. 

1. 

CONSTANT 

Z  LOAD 

955  9-11  PRI 

4. 

1. 

CONSTANT 

Z  LOAD 

960  9-13  PRI 

18. 

6. 

CONSTANT 

Z  LOAD 

963  9-14  PRI 

18. 

6. 

CONSTANT 

Z  LOAD 

966  9-15  PRI 

2. 

1. 

CONSTANT 

Z  LOAD 

977  9-19  PRI 

16. 

5. 

CONSTANT 

Z  LOAD 

982  9-20  PRI 

6. 

2. 

CONSTANT 

Z  LOAD 

G-14 
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CASE  2  LOAD  FLOW  STUDY  •  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEH 
FORT  GREELY,  ALASKA  •  1995  TO  1997  CASE 
EMC  ENGINEERS.  INC.  -  DENVER,  COLORADO 

BUS  SPECIAL  STUDY  DATA 


*  NO  *  NAME 

*  KW  * 

KVAR  • 

LOAD  TYPE 

983  9-25  PRI 

163. 

53. 

CONSTANT 

2 

LOAD 

985  9-34  PRI 

11. 

4. 

CONSTANT 

Z 

LOAD 

990  9-26  PRI 

46. 

15. 

CONSTANT 

Z 

LOAD 

995  9-30  PRI 

46. 

15. 

CONSTANT 

Z 

LOAD 

997  9-32  PRI 

21. 

7. 

CONSTANT 

z 

LOAD 

G-15 
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CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


SOLUTION  COMMENTS  *** 


SOLUTION  PARAMETERS 


BRANCH  VOLTAGE  CRITERIA  :  4  00  X 

BUS  VOLTAGE  CRITERIA  :  5.00  X 

ACCELERATION  FACTOR  FOR  'PV  GENERATORS  ;  1.00 

ACCELERATION  FACTOR  FOR  CONSTANT  KVA  LOADS:  1.00 

EXACT(ITERATIVE)  SOLUTION  •  YES 


«PERCENT  VOLTAGE  DROPS  ARE  BASED  ON  NOMINAL  DESIGN  VOLTAGES» 
TOF  SIZE:  472 


LARGEST  LOAD: 
CONVERGENCE  CRITERIA: 
LARGEST  BUS  MISMATCH 
LARGEST  BUS  MISMATCH 
LARGEST  BUS  MISMATCH 
LARGEST  BUS  MISMATCH 


1000.00  KVA 


,050  KVA 

10 

GEN 

G1 

10 

GEN 

G1 

10 

GEN 

G1 

10 

GEN 

G1 

47.552  KVA 
2.699  KVA 
.155  KVA 
.009  KVA 
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CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  •  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS  (SWING  GENERATORS) 
**********************«*«*******************************************»******** 


BUS 

VOLTS(PU) 

ANGLE 

KW 

KVAR 

VOX 

R  +  JX  (PU) 

80 

1.000 

,00 

2533.1 

1392.9 

.0 

G-17 
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CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BUS  NAME  ID 


10 

GEN 

G1 

20 

GEN 

G2 

30 

GEN 

G3 

40 

GEN 

G4 

50 

GEN 

G5 

---VOLTAGE--- 
SCHED.  ACTUAL 

1  1.000  1.023 

2  1.000  1.017 

3  1.000  1.017 

4  1.000  1.017 

5  1.000  1.017 


•KVAR  LIMITS- 
MIN  MAX 

.0  .0 

.0  .0 

.0  .0 

.0  .0 

.0  .0 


---ACTUAL - 

KW  KVAR 

1000.0  .0 

.0  .0 

.0  .0 

.0  .0 

.0  .0 
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CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
*******•********************************************************************, 
VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


ssss  BUS:  10  GEN  G1  DESIGN  VOLTAGE: 
=======================  pu  BUS  VOLTAGE: 

**  PV  TYPE  GENERATOR:  1 


2400  BUS  VOLTAGE:  2456  XVD:  -2.3 
1.023  ANGLE;  -1.0  DEGREES 

1000.0  KW  .0  KVAR 


LOAD  TO:  15  G1  STEP-UP  FEEDER  AMPS:  235  VOLTAGE  DROP:  1.  XVD;  .0 

PROJECTED  POWER  FLOW;  1000.0  KW  ,0  KVAR  1000.0  KVA  PF;1.00  UNITY 

LOSSES  THRU  FEEDER:  .2  KW  .4  KVAR  .5  KVA 


===  BUS:  15  G1  STEP-UP  DESIGN  VOLTAGE: 
=====================  pu  BUS  VOLTAGE: 


2400  BUS  VOLTAGE: 
1.023  ANGLE: 


2455  XVD:  -2.3 
•1.0  DEGREES 


LOAD  FROM:  10  GEN  G1 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  235  VOLTAGE  DROP:  1.  XVD:  .0 

999.8  KW  -.4  KVAR  999.8  KVA  PF;1.00  UNITY 

.2  KW  .4  KVAR  .5  KVA 


LOAD  TO;  60  SWGR  S  TRANSF  AMPS;  235  VOLTAGE  DROP;  14.  XVD:  .6 

PROJECTED  POWER  FLOW:  999.8  KW  -.4  KVAR  999.8  KVA  PF;1.00  UNITY 

LOSSES  THRU  TRANSF:  6.4  KW  36.1  KVAR  36.6  KVA 


====  BUS:  20  GEN  G2  DESIGN  VOLTAGE: 

===================  pu  BUS  VOLTAGE: 

**  PV  TYPE  GENERATOR:  2 

****  NO  LOAD  SPECIFIED  **** 


2400  BUS  VOLTAGE:  2441  XVD:  -1.7 
1.017  ANGLE:  -3.1  DEGREES 

.0  KW  .0  KVAR 


====  BUS:  25  G2  STEP-UP  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE: 

=========================  pu  BUS  VOLTAGE:  1.017  ANGLE: 

****  NO  LOAD  SPECIFIED  ***• 


2441  XVD:  -1.7 
-3.1  DEGREES 


====  BUS:  30  GEN  G3  DESIGN  VOLTAGE: 

=========================  pu  BUS  VOLTAGE: 

**  PV  TYPE  GENERATOR:  3 

*•**  NO  LOAD  SPECIFIED  **** 


2400  BUS  VOLTAGE:  2441  XVD:  -1.7 
1.017  ANGLE:  -3.1  DEGREES 

.0  KW  .0  KVAR 
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CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 


VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  %  BUS  =  5.00 


==—  BUS:  35  G3  STEP-UP  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2441  XVO:  -1.7 

pu  BUS  VOLTAGE:  1.017  ANGLE:  -3.1  DEGREES 

****  NO  LOAD  SPECIFIED  **** 


====  BUS:  40  GEN  G4  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4231  XVD:  -1.7 

======ss==============zs=  PU  BUS  VOLTAGE:  1.017  ANGLE:  -3.1  DEGREES 

••  PV  TYPE  GENERATOR:  4  .0  KW  .0  KVAR 

****  NO  LOAD  SPECIFIED  **** 


====  BUS:  50  GEN  G5  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4231  XVD:  -1.7 

PU  BUS  VOLTAGE:  1.017  ANGLE:  -3.1  DEGREES 

**  PV  TYPE  GENERATOR:  5  .0  KW  .0  KVAR 

****  NO  LOAD  SPECIFIED  ***• 


====  BUS:  60  SWGR  S  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4231  XVD:  -1.7 

=========================  PU  BUS  VOLTAGE:  1.017  ANGLE:  -3.1  DEGREES 

LOAD  FROM:  15  G1  STEP-UP  TRANSF  AMPS:  136  VOLTAGE  DROP:  24.  XVD:  .6 

PROJECTED  POWER  FLOW:  993.4  KW  -36.5  KVAR  994.1  KVA  PF:1.00  UNITY 

LOSSES  THRU  TRANSF:  6.4  KW  36.1  KVAR  36.6  KVA 

LOAD  FROM:  25  G2  STEP-UP  TRANSF  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  .0  KW  .0  KVAR  .0  KVA  PF:  .00  LEADING 

LOSSES  THRO  TRANSF:  .0  KW  .0  KVAR  .0  KVA 

LOAD  FROM:  35  G3  STEP-UP  TRANSF  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  .0  KW  .0  KVAR  .0  KVA  PF:  .00  LEADING 

LOSSES  THRU  TRANSF:  .0  KW  .0  KVAR  .0  KVA 

LOAD  FROM:  62  SS-1  SEC  TRANSF  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  .1  KW  .1  KVAR  .2  KVA  PF:  .45  LAGGING 

LOSSES  THRU  TRANSF:  .0  KW  .0  KVAR  .0  KVA 

LOAD  FROM:  66  SM1A  BLUE  FEEDER  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  .1  KW  .2  KVAR  .3  KVA  PF:  .46  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  FROM:  70  SWGR  N  FEEDER  AMPS:  189  VOLTAGE  DROP:  0.  XVD-  0 

PROJECTED  POWER  FLOW:  1159.6  KW  753.7  KVAR  1383.0  KVA  PF:  .84  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 
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CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  •  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 
VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  -  4.00  X  BUS  ^  5.00 


LOAD  TO:  100  FOR  1  FEEDER  AMPS:  80  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  556.5  KW  186.4  KVAR  586.9  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .0  KVAR  .1  KVA 

LOAD  TO:  200  FDR  2  FEEDER  AMPS:  77  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  539.1  KW  177.5  KVAR  567.5  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .0  KVAR  .1  KVA 

LOAD  TO:  300  FDR  3  FEEDER  AMPS:  54  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  374.5  KW  124.4  KVAR  394.6  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  400  FDR  4  FEEDER  AMPS:  60  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  417.1  KW  138.7  KVAR  439.5  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .0  KVAR  .1  KVA 

LOAD  TO:  500  FDR  5  FEEDER  AMPS:  38  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  266.0  KW  90.6  KVAR  281.0  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


===  BUS:  62  SS-1  SEC  DESIGN  VOLTAGE:  480  BUS  VOLTAGE:  488  XVD:  -1.7 

ssssssss====ssssssss===ss  PU  BUS  VOLTAGE:  1.017  ANGLE:  -3.1  DEGREES 

****  NO  LOAD  SPECIFIED  **** 


Hss  BUS:  64  MCC  4&5  DESIGN  VOLTAGE:  480  BUS  VOLTAGE:  488  XVD:  -1.7 

pu  BUS  VOLTAGE:  1.017  ANGLE:  -3.1  DEGREES 

LOAD  TO:  62  SS-1  SEC  FEEDER  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .1  KW  .1  KVAR  .2  KVA  PF:  .45  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  68  BLUE  SSS  FEEDER  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .1  KW  .2  KVAR  .3  KVA  PF:  .46  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  FROM:  90  SWGR  0  TRANSF  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .2  KW  .4  KVAR  .4  KVA  PF:  .45  LAGGING 
LOSSES  THRU  TRANSF:  .0  KW  .0  KVAR  .0  KVA 
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CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


====  BUS:  66  SH1A  BLUE  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4231  XVD:  -1.7 
=========================  PU  BUS  VOLTAGE:  1.017  ANGLE:  -3.1  DEGREES 


LOAD  TO:  60  SWGR  S 

FEEDER 

AMPS: 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

.1  KW 

.2  KVAR 

.3  KVA 

PF:  .46  UGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0  KVAR 

.0  KVA 

LOAD  FROM:  68  BLUE  SSS 

TRANSF 

AMPS: 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

.1  KW 

.2  KVAR 

.3  KVA 

PF:  .46  LAGGING 

LOSSES  THRU  TRANSF: 

.0  KW 

.0  KVAR 

.0  KVA 

====  BUS:  68  BLUE  SSS 

DESIGN  VOLTAGE:  480 

BUS  VOLTAGE: 

488  XVD:  -1.7 

=  PU  BUS  VOLTAGE:  1.017  ANGLE: 

-3.1  DEGREES 

LOAD  FROM:  64  MCC  4&5 

FEEDER 

AMPS: 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

.1  KW 

.2  KVAR 

.3  KVA 

PF:  .46  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0  KVAR 

.0  KVA 

LOAD  TO:  66  SM1A  BLUE  TRANSF 

AMPS: 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

.1  KW 

.2  KVAR 

.3  KVA 

PF;  .46  LAGGING 

LOSSES  THRU  TRANSF: 

.0  KW 

.0  KVAR 

.0  KVA 

====  BUS:  70  SWGR  N 

DESIGN  VOLTAGE:  4160 

BUS  VOLTAGE: 

4231  XVD:  -1.7 

=  PU  BUS  VOLTAGE:  1.017  ANGLE: 

-3.1  DEGREES 

LOAD  FROM:  40  GEN  G4 

FEEDER 

AMPS: 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

.0  KW 

.0  KVAR 

.0  KVA 

PF:  .00  LEADING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0  KVAR 

.0  KVA 

LOAD  FROM:  50  GEN  G5 

FEEDER 

AMPS: 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

.0  KW 

.0  KVAR 

.0  KVA 

PF:  .00  LEADING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0  KVAR 

.0  KVA 

LOAD  TO:  60  SWGR  S 

FEEDER 

AMPS:  189  VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

1159.6  KW 

753.7  KVAR 

1383.0  KVA 

PF:  -84  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0  KVAR 

.0  KVA 

LOAD  FROM:  90  SWGR  0 

FEEDER 

AMPS:  189 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

1159.6  KW 

753.7  KVAR 

1383.0  KVA 

PF:  .84  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0  KVAR 

.1  KVA 
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CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 


VOLTAGE  DROP  CRITERIA: 

BRANCH  s  4.00  X  BUS  s 

5.00 

===*  BUS:  80  UTILITY 

DESIGN  VOLTAGE:  24900 

BUS  VOLTAGE: 

24900  %VD:  .0 

==  PU  BUS  VOLTAGE:  1.000  ANGLE: 

.0  DEGREES 

***  SUING 

GENERATOR: 

6  2533.1  KW  1392.9  KVAR 

LOAD  TO:  85  T1  SEC 

TRANSF 

AMPS:  67  VOLTAGE  DROP: 

-431.  XVD:  -1.7 

PROJECTED  POWER  FLOW: 

2533.1  KW 

1392.9  KVAR 

2890.8  KVA 

PF:  .88  LAGGING 

LOSSES  THRU  TRANSF: 

16.7  KU  179.0  KVAR  179.8  KVA  **XFMR  TAPS  -5. OX** 

===  BUS:  85  T1  SEC 

DESIGN  VOLTAGE:  4160 

BUS  VOLTAGE: 

4232  XVD:  -1.7 

»  PU  BUS  VOLTAGE:  1.017  ANGLE: 

-3.1  DEGREES 

LOAD  FROM:  80  UTILITY 

TRANSF 

AMPS:  381 

VOLTAGE  DROP: 

-72.  XVD:  -1.7 

PROJECTED  POWER  FLOW: 

2516.3  KW 

1213.9  KVAR 

2793.8  KVA 

PF:  .90  LAGGING 

LOSSES  THRU  TRAMSF: 

16.7  KW  179.0  KVAR  179.8  KVA  **XFMR  TAPS  -5. OX** 

LOAD  TO:  90  SUGR  0 

FEEDER 

AMPS:  381 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

2516.3  iCW 

1213.9  KVAR 

2793.8  KVA 

PF:  .90  LAGGING 

LOSSES  THRU  FEEDER: 

.2  KW 

.2  KVAR 

.3  KVA 

ssss  BUS:  90  SUGR  0 

DESIGN  VOLTAGE:  4160 

BUS  VOLTAGE: 

4232  XVD:  -1.7 

==  PU  BUS  VOLTAGE:  1.017  ANGLE: 

•3.1  DEGREES 

LOAD  TO:  6A  HCC  4&5 

TRANSF 

AMPS: 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

.2  KU 

.4  KVAR 

.4  KVA 

PF:  .45  LAGGING 

LOSSES  THRU  TRANSF: 

.0  KW 

.0  KVAR 

.0  KVA 

LOAD  TO:  70  SWGR  N 

FEEDER 

AMPS:  189 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

1159.7  ICW 

753.7  KVAR 

1383.1  KVA 

PF:  .84  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0  KVAR 

.1  KVA 

LOAD  FROM:  85  T1  SEC 

FEEDER 

AMPS:  381 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

2516.1  KW 

1213,7  KVAR 

2793.6  KVA 

PF:  .90  LAGGING 

LOSSES  THRU  FEEDER: 

.2  KW 

.2  KVAR 

.3  KVA 

LOAD  TO:  600  0/H  BUS 

FEEDER 

AMPS: 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

.0  KW 

.0  KVAR 

.0  KVA 

PF:  .00  LEADING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0  KVAR 

.0  KVA 

LOAD  TO:  700  FDR  7 

FEEDER 

AMPS:  71 

VOLTAGE  DROP: 

1.  XVD:  .0 

PROJECTED  POWER  FLOW: 

493.9  KW 

164.3  KVAR 

520.5  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.1  KW 

.0  KVAR 

.1  KVA 
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VOLTAGE  EFFECT  ON  LOADS  MODELED 
VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X 


BUS  =  5.00 


LOAD  TO:  800  FDR  8 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 

LOAD  TO:  900  FDR  9 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


====  BUS:  100  FOR  1 


LOAD  FROM:  60  SWGR  S 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 

LOAD  TO:  105  F1F12  14 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


====  BUS:  105  F1F12  14 


LOAD  FROM:  100  FDR  1 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 

LOAD  TO:  110  FI  L14 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS;  59 

VOLTAGE  DROP: 

1.  5WO:  .0 

410.8  KW 

139.1  KVAR 

433.7  KVA 

PF:  .95  UGGING 

.1  KW 

.0  KVAR 

.1  KVA 

FEEDER  AMPS:  65 

VOLTAGE  DROP: 

1.  XVD:  .0 

451.6  KW 

156.2  KVAR 

477.8  KVA 

PF:  .95  LAGGING 

.1  KW 

.0  KVAR 

.1  KVA 

DESIGN  VOLTAGE:  4160 

BUS  VOLTAGE: 

4231  »m:  -1.7 

=  PU  BUS  VOLTAGE:  1.017  ANGLE: 

-3.1  DEGREES 

FEEDER 

AMPS:  80  VOLTAGE  DROP: 

1.  XVD:  .0 

556.4  KW 

186.4  KVAR 

586.8  KVA 

PF;  .95  LAGGING 

.1  KW 

.0  KVAR 

.1  KVA 

FEEDER 

AMPS:  80 

VOLTAGE  DROP: 

26.  XVD:  .6 

556.4  KW 

186.4  KVAR 

586.8  KVA 

PF:  .95  LAGGING 

2.6  KW 

3.5  KVAR 

4.3  KVA 

DESIGN  VOLTAGE:  4160 

BUS  VOLTAGE: 

4205  XVD:  -1.1 

=  PU  BUS  VOLTAGE:  1.011 

ANGLE: 

-3.3  DEGREES 

SPECIAL  BUS 

LOAD:  9 

.2  KW  2.6  KVAR 

FEEDER 

AMPS:  80 

VOLTAGE  DROP: 

26.  XVD:  .6 

553.8  ICW 

182.9  KVAR 

583.2  KVA 

PF:  .95  LAGGING 

2.6  KW 

3.5  KVAR 

4.3  KVA 

FEEDER 

AMPS:  79  ' 

VOLTAGE  DROP: 

3.  XVD:  .1 

544.6  KW 

180.3  KVAR 

573.7  KVA 

PF:  .95  LAGGING 

.3  KW 

.4  KVAR 

.6  KVA 

====  BUS:  110  FI  L14  DESIGN  VOLTAGE: 

=========================  PU  BUS  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


4160  BUS  VOLTAGE: 
1.010  ANGLE: 

21.4  KW  7.1 


4202  %VD:  -1.0 
-3.3  DEGREES 
KVAR 


LOAD  FROM:  105  F1F12  14  FEEDER  AMPS:  79  VOLTAGE  DROP:  3.  %VD:  1 
PROJECTED  POWER  FLOW:  544.3  KW  179.9  KVAR  573.2  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .3  KW  .4  KVAR  .6  KVA 
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DATE:20  HOV  95  TIME:  4  52  PH  PAGE  25 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  6REELY,  AUSKA  -  1995  TO  1997  CASE 
E  N  C  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

VOLTAGE  EFFECT  ON  LOADS  NOOELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


LOAD  TO:  115  FI  L15  FEEDER  AHPS:  4  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  25.5  ICW  8.2  KVAR  26.8  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  120  F1  L31  FEEDER  AHPS:  72  VOLTAGE  DROP:  6.  XVD:  .1 
PROJECTED  POWER  FLOW:  497.3  KW  164.6  KVAR  523.9  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .6  KW  .7  KVAR  .9  KVA 


BUS:  115  FI  L15  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4201  XVD:  -1.0 
PU  BUS  VOLTAGE:  1.010  ANGLE:  -3.3  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  25.5  KW  8.2  KVAR 

LOAD  FROH:  110  FI  L14  FEEDER  AHPS:  4  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  25.5  KW  8.2  KVAR  26.8  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


ssss  BUS:  120  FI  L31  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4195  XVD:  -.9 
=====================  PU  BUS  VOLTAGE:  1.009  ANGLE:  -3.4  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  225.8  KW  74.2  KVAR 

LOAD  FROH:  110  FI  L14  FEEDER  AHPS:  72  VOLTAGE  DROP:  6.  XVD:  .1 
PROJECTED  POWER  FLOW:  496.8  KW  163.9  KVAR  523.1  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .6  KW  .7  KVAR  .9  KVA 

LOAD  TO:  121  FI  L63  FEEDER  AHPS:  39  VOLTAGE  DROP:  4.  XVD:  .1 
PROJECTED  POWER  FLOW:  271.0  KW  89.6  KVAR  285.4  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .2  KW  .2  KVAR  .3  KVA 


====  BUS:  121  FI  L63  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4192  XVD:  -.8 

=========================  PU  BUS  VOLTAGE:  1.008  ANGLE:  -3.4  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  62.9  KW  21.3  KVAR 

LOAD  FROH:  120  F1  L31  FEEDER  AHPS:  39  VOLTAGE  DROP:  4.  XVD:  .1 

PROJECTED  POWER  FLOW:  270.8  KW  89.4  KVAR  285.2  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .2  KW  .2  KVAR  .3  KVA 

LOAD  TO:  122  FI  L64  FEEDER  AHPS:  14  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  99.2  KW  32.5  KVAR  104.4  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 
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DATE:20  NOV  95  TIME:  4  52  PM  PAGE  26 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

VOLTAGE  EFFECT  OH  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  %  BUS  =  5.00 


LOAD  TO:  125  FI  L67  FEEDER  AMPS:  16  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  108.6  KW  35.5  KVAR  114.3  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  122  FI  L64  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4191  XVD:  -.7 

PU  BUS  VOLTAGE:  1.007  ANGLE:  -3.4  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  99.2  KW  32.5  KVAR 

LOAD  FROM:  121  FI  L63  FEEDER  AMPS:  14  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  99.2  KW  32.5  KVAR  104.4  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


==“  BUS:  125  FI  L67  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4191  XVD:  -.7 
=========================  PU  BUS  VOLTAGE:  1.007  ANGLE:  -3.4  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  62.9  KW  20.3  KVAR 

LOAD  FROM:  121  FI  L63  FEEDER  AMPS:  16  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  108.6  KW  35.5  KVAR  114.3  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  130  FI  L613  FEEDER  AMPS:  5  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  31.5  KW  10.2  KVAR  33.1  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  135  FI  L68  FEEDER  AMPS:  2  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  14.2  KW  5.1  KVAR  15.1  KVA  PF:  .94  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  130  FI  L613  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4190  XVD:  -.7 

=========================  PU  BUS  VOLTAGE:  1.007  ANGLE:  -3.4  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  31.5  KW  10.1  KVAR 

LOAD  FROM:  125  FI  L67  FEEDER  AMPS:  5  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  31.5  KW  10.1  KVAR  33.0  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


DATE:20  NOV  95  TINE:  4  52  PH  PAGE  27 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  6REELY,  AUSKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS.  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************»********»**************************************..„ 
VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  «  4.00  X  BUS  »  5.00 


«==  BUS:  135  FI  L68  DESIGN  VOLTAGE;  4160  BUS  VaTAGE:  4191  XVD:  -.7 
=======================  pu  BUS  VOLTAGE:  1.007  ANGLE:  -3.4  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  14.2  tCW  5.1  KVAR 

LOAD  FROM;  125  FI  L67  FEEDER  AMPS:  2  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  14.2  KW  5.1  KVAR  15.1  KVA  PF:  .94  LAGGING 

LOSSES  THRU  FEEDER;  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  200  FDR  2  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4231  XVD;  -1.7 
=======================  PU  BUS  VOLTAGE;  1.017  ANGLE;  -3.1  DEGREES 

LOAD  FROM;  60  SWGR  S  FEEDER  AMPS:  77  VOLTAGE  DROP;  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  539.0  KW  177.4  KVAR  567.4  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .0  KVAR  .1  KVA 

LOAD  TO:  205  FEEDER  AMPS:  77  VOLTAGE  DROP:  10.  XVD:  .2 
PROJECTED  POWER  FLOW:  539.0  KW  177.4  KVAR  567.4  KVA  PF;  .95  LAGGING 
LOSSES  THRU  FEEDER:  1.0  KW  1.3  KVAR  1.6  KVA 


====  BUS:  205  DESIGN  VOLTAGE;  4160  BUS  VOLTAGE:  4221  XVD:  -1.5 

====================  PU  BUS  VOLTAGE:  1.015  ANGLE;  -3.2  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  71.0  KW  22.6  KVAR 

LOAD  FROM:  200  FDR  2  FEEDER  AMPS:  77  VOLTAGE  DROP:  10.  XVD:  .2 
PROJECTED  POWER  FLOW:  538.0  KW  176.1  KVAR  566.1  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  1.0  KW  1.3  KVAR  1.6  KVA 

LOAD  TO:  210  2-3  PRI  FEEDER  AMPS;  35  VOLTAGE  DROP;  1.  XVD:  .0 
PROJECTED  POWER  FLOW;  240.8  KW  79.3  KVAR  253.5  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .1  KVAR  .1  KVA 

LOAD  TO:  235  F5  F29  FEEDER  AMPS:  33  VOLTAGE  DROP:  3.  XVD:  .1 
PROJECTED  POWER  FLOW:  226.2  KW  74.2  KVAR  238.0  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .2  KVAR  .2  KVA 
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OATE:20  NOV  95  TIME:  4  52  PM  PAGE 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

*****‘«r**<*************-**4r***i(^******‘«r**************************  **************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  %  BUS  =  5.00 


====  BUS:  210  2-3  PRI 

DESIGN  VOLTAGE: 

4160 

1.01/ 

BUS  VOLTAGE: 

4220  %V0:  -1.4 

—  ru  DUd 

1  nuc ; 

t  ANGLE: 

-3.2  DEGREES 

PROJECTED 

SPECIAL  BUS 

LOAD: 

90.5  KW  29.8  KVAR 

LOAD  FROH:  205 

FEEDER 

AMPS: 

35 

VOLTAGE  DROP: 

1.  %VD:  .0 

PROJECTED  POWER  FLOW: 

240.7  KW 

79.2 

ICVAR 

253.4  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KU 

.1 

KVAR 

.1  KVA 

LOAD  TO:  215  2-4  PRI 

FEEDER 

AMPS: 

22 

VOLTAGE  DROP: 

0.  %VD:  .0 

PROJECTED  POWER  FLOW: 

150.2  KW 

49.4 

KVAR 

158.1  KVA 

PF:  .95  UGGING 

LOSSES  THRU  FEEDER: 

.0  KU 

.0 

KVAR 

.0  KVA 

LOAD  FROM:  225  2-3  SEC 

TRANSF 

AMPS: 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

.0  KW 

.0 

KVAR 

.0  KVA 

PF:  .00  LEADING 

LOSSES  THRU  TRANSF: 

.0  KU 

.0  KVAR 

.0  KVA 

====  BUS:  215  2-4  PRI 

DESIGN  VOLTAGE: 

4160 

BUS  VOLTAGE: 

4219  XVD:  -1.4 

==  PU  BUS  VOLTAGE: 

1.014 

ANGLE: 

-3.2  DEGREES 

PROJECTED 

SPECIAL  BUS 

LOAD: 

90 

1.5  KW  29.8  KVAR 

LOAD  FROH:  210  2-3  PRI 

FEEDER 

AMPS: 

22 

VOLTAGE  DROP: 

0.  5WD:  .0 

PROJECTED  POWER  FLOW: 

150.2  KU 

49.4 

KVAR 

158.1  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KU 

.0 

KVAR 

.0  KVA 

LOAD  TO:  220  2-5  PRI 

FEEDER 

AMPS: 

9 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

59.7  KW 

19.5 

KVAR 

62.8  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

LOAD  FROM:  230  2-4  SEC 

TRANSF 

AMPS: 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

.0  KW 

.0 

KVAR 

.0  KVA 

PF:  .00  LEADING 

LOSSES  THRU  TRANSF: 

.0  KW 

.0  KVAR 

-0  KVA 

====  BUS:  220  2-5  PRI 

DESIGN  VOLTAGE: 

4160 

BUS  VOLTAGE: 

4219  %VD:  -1.4 

==  PU  BUS  VOLTAGE: 

1.014 

ANGLE: 

-3.2  DEGREES 

PROJECTED 

SPECIAL  BUS 

LOAD: 

59.7  KW  19.5  KVAR 

LOAD  FROM:  215  2-4  PRI 

FEEDER 

AMPS: 

9  VOLTAGE  DROP: 

0.  %VD:  .0 

PROJECTED  POWER  FLOW: 

59.7  KW 

19.5 

KVAR 

62.8  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KU 

.0 

KVAR 

.0  KVA 
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CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 
VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 

====  BUS;  225  2-3  SEC  DESIGN  VOLTAGE:  480  BUS  VOLTAGE:  487  XVD:  -1.4 

pu  BUS  VOLTAGE:  1.014  ANGLE:  -3.2  DEGREES 

****  NO  LOAD  SPECIFIED  **** 

====  BUS:  230  2-4  SEC  DESIGN  VOLTAGE:  208  BUS  VOLTAGE:  211  XVD:  -1.4 

=========================  PU  BUS  VOLTAGE:  1.014  ANGLE:  -3.2  DEGREES 

****  NO  LOAD  SPECIFIED  **** 

ssss  BUS:  235  F5  F29  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4218  XVD:  -1.4 

========================  PU  BUS  VOLTAGE:  1.014  ANGLE:  -3.2  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD;  45.2  KU  14.4  KVAR 

LOAD  FROM:  205  FEEDER  AMPS:  33  VOLTAGE  DROP:  3.  XVD:  .1 

PROJECTED  POWER  FLOW:  226.1  KW  74.0  KVAR  237.9  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .1  KW  .2  KVAR  .2  KVA 

LOAD  TO:  236  F2  F211  FEEDER  AMPS:  26  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  180.8  KW  59.7  KVAR  190.4  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .1  KVAR  .1  KVA 


====  BUS:  236  F2  F211  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4216  XVD:  -1.4 

========================  PU  BUS  VOLTAGE:  1.014  ANGLE:  -3.2  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  90.4  KW  29.8  KVAR 

LOAD  FROM:  235  F5  F29  FEEDER  AMPS:  26  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  180.8  KW  59.6  KVAR  190.4  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .1  KVAR  .1  KVA 

LOAD  TO:  240  F1  F213  FEEDER  AMPS:  13  VOLTAGE  DROP:  1.  XVD;  .0 

PROJECTED  POWER  FLOW:  90.4  KW  29.8  KVAR  95.2  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS;  240  FI  F213  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4216  XVD:  -1.3 

========================  PU  BUS  VOLTAGE:  1.013  ANGLE:  -3.2  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  90.4  KW  29.8  KVAR 

LOAD  FROM:  236  F2  F211  FEEDER  AMPS:  13  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  90.4  KW  29.8  KVAR  95.2  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 
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DATE:20  NOV  95  TIME:  4  52  PM  o.rc 

EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

ANALYSIS 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA;  BRANCH  =  4.00  X  BUS  =  5.00 


30 


===  BUS:  300  FOR  3  DESIGN  VOLTAGE: 
============-=—===-=____  py  gjj5  VOLTAGE: 


4160  BUS  VOLTAGE; 
1.017  ANGLE: 


4231  XVD;  -1.7 
-3.1  DEGREES 


LOAD  FROM:  60  SWGR  S 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  54  VOLTAGE  DROP: 

374.5  KW  124.4  KVAR  394.6  KVA 

.0  KW  .0  KVAR  ,0  KVA 


1.  5CVD:  .0 
PF:  .95  LAGGING 


LOAD  TO:  301  F8  F311 
PROJECTED  POWER  FLOW; 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  54  VOLTAGE  DROP: 

374.5  KW  124.4  KVAR  394.6  KVA 

•3  KW  .4  KVAR  .5  KVA 


5.  XVD;  .1 
PF:  .95  LAGGING 


=====  BUS:  301  F8  F311  DESIGN  VOLTAGE: 

=========_===-=--_---._._  py  gyg  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


4160  BUS  VOLTAGE:  4226  XVD:  -1.6 
1.016  ANGLE:  -3.1  DEGREES 

192.0  KW  63.0  KVAR 


LOAD  FROM;  300  FDR  3 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  54  VOLTAGE  DROP: 

374.2  KW  124.0  KVAR  394.2  KVA 

.3  KW  .4  KVAR  .5  KVA 


5.  XVD:  .1 
PF:  .95  LAGGING 


LOAD  TO:  303  F713 
PROJECTED  POWER  FLOW; 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  26  VOLTAGE  DROP: 

182.2  KW  61.0  KVAR  192.1  KVA 

.0  KW  .0  KVAR  .1  icvA 


1.  XVD:  .0 
PF:  .95  LAGGING 


====  BUS:  303  F713 


LOAD  FROM:  301  F8  F311 
PROJECTED  POWER  FLOW: 
LOSSES  THRO  FEEDER: 


DESIGN  VOLTAGE;  4160  BUS  VOLTAGE- 
PU  BUS  VOLTAGE:  1.016  ANGLeI 


4225  XW):  -1.6 
-3.1  DEGREES 


FEEDER  AMPS:  26  VOLTAGE  DROP: 

182-2  KW  61.0  KVAR  192.1  KVA 

•0  KW  .0  KVAR  .1  (CVA 


1.  XVD:  .0 
PF:  .95  LAGGING 


LOAD  TO:  305  F8  F311 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  26  VOLTAGE  DROP: 

182.2  KW  61.0  KVAR  192.1  KVA 

•1  KW  .1  icvAR  .1  ICVA 


2.  XVD:  .1 
PF;  .95  LAGGING 
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DATE:20  NOV  95  TIHE:  4  52  PH  p/^l 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
E  H  C  ENGINEERS,  INC.  -  DENVER,  COLORADO 


VOLTAGE  EFFECT  ON  LOADS  HOOELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


==*=  BUS:  305  F8  F311  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4??'^  XVD-  -1  5 
========================  pu  BUS  VOLTAGE:  1.015  ANGLE:  -3.1  DEGREES* 

PROJECTED  SPECIAL  BUS  LOAD:  15.5  KU  5.2  KVAR 


LOAD  FRON:  303  F713 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AHPS:  26  VOLTAGE  DROP:  2.  XVD:  .1 

182.1  KW  60.9  KVAR  192.0  KVA  PF:  .95  LAGGING 

.1  KW  .1  KVAR  .1  KVA 


LOAD  TO:  310  F3  19 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  24  VOLTAGE  DROP:  6.  XVD:  .1 

166.6  KW  55.7  KVAR  175.7  KVA  PF:  .95  LAGGING 

.2  KW  .2  KVAR  .3  KVA 


ssss  BUS:  310  F3  19  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4217  XVD:  -1.4 
“=-===-===============  PU  BUS  VOLTAGE:  1.014  ANGLE:  -3.2  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  166.4  KW  55.5  KVAR 


LOAD  FROM:  305  F8  F311 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  24  VOLTAGE  DROP:  6.  XVD:  .1 

166.4  KW  55.5  KVAR  175.4  KVA  PF:  .95  LAGGING 

.2  KW  .2  KVAR  .3  KVA 


====  BUS:  400  FDR  4  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE: 
=========================  pg  BUS  VOLTAGE:  1.017  ANGLE: 


4231  XVD:  -1.7 
-3.1  DEGREES 


LOAD  FROM:  60  SWGR  S 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  60  VOLTAGE  DROP:  1.  XVD:  .0 

417.0  KW  138.6  KVAR  439.4  KVA  PF:  .95  LAGGING 

.1  KW  .0  KVAR  .1  KVA 


LOAD  TO:  401  4-1  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  60  VOLTAGE  DROP:  3.  XVD:  .1 

417.0  KW  138.6  KVAR  439.4  KVA  PF:  .95  LAGGING 

.2  KW  .3  KVAR  .4  KVA 


====  BUS:  401  4-1  PRI  DESIGN  VOLTAGE: 

=========================  PU  BUS  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


4160  BUS  VOLTAGE:  4228  XVD:  -1.6 
1.016  ANGLE:  -3.1  DEGREES 

77.5  KW  25.8  KVAR 


LOAD  FROM:  400  FOR  4 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  60  VOLTAGE  DROP: 

416.8  KW  138.3  KVAR  439.1  KVA 

.2  KW  .3  KVAR  .4  KVA 


3.  XVD:  .1 
PF:  .95  LAGGING 
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DATE:20  HOV  95  TIHE:  4  52  PH  p/^i 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
E  H  C  ENGINEERS,  INC.  -  DENVER,  COLORADO 


VOLTAGE  EFFECT  ON  LOADS  HOOELED 

VOLTAGE  DROP  CRITERIA;  BRANCH  =  4.00  X  BUS  =  5.00 


LOAD  TO:  403  FI  F45 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  49  VOLTAGE  DROP:  3.  XVD:  .1 

339.3  KW  112.5  KVAR  357.5  KVA  PF:  .95  LAGGING 

.2  KW  .2  KVAR  .3  KVA 


====  BUS:  403  FI  F45  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4225  XVD:  -1.6 

ss-=s===========3s~=~-.  pu  BUS  VOLTAGE;  1.016  ANGLE:  -3.1  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  125.0  KW  41.0  KVAR 


LOAD  FROM:  401  4-1  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  49  VOLTAGE  DROP:  3.  XVD:  ,1 

339.1  KW  112.3  KVAR  357.2  KVA  PF:  .95  LAGGING 

.2  KW  .2  KVAR  .3  KVA 


LOAD  TO:  405  F4  10 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  31  VOLTAGE  DROP:  3.  XVD:  .1 

214.1  KW  71.3  KVAR  225.7  KVA  PF:  .95  LAGGING 

.1  KW  .2  KVAR  .2  KVA 


====  BUS:  405  F4  10  DESIGN  VOLTAGE: 

pu  BUS  VOLTAGE: 
PROJECTED  SPECIAL  BUS  LOAD: 


4160  BUS  VOLTAGE:  4222  XVD:  -1.5 
1.015  ANGLE:  -3.1  DEGREES 

66.9  KW  22.7  KVAR 


LOAD  FROM:  403  FI  F45 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS;  31  VOLTAGE  DROP:  3.  XVD:  .1 

214.0  KW  71.1  KVAR  225.5  KVA  PF:  .95  LAGGING 

.1  KW  .2  KVAR  .2  KVA 


LOAD  TO:  410  F417  UF1 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  21  VOLTAGE  DROP:  5.  XVD:  1 

147.1  KW  48.5  KVAR  154.9  KVA  PF:  .95  LAGGING 

.1  KW  .2  KVAR  .2  KVA 


====  BUS:  410  F417  UF1  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4217  XVD:  -1.4 

—=—==-======-=—=======■  PU  BUS  VOLTAGE:  1.014  ANGLE:  -3.2  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  147.0  KW  48.3  KVAR 


LOAD  FROM:  405  F4  10 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  21  VOLTAGE  DROP:  5.  XVD:  .1 

147.0  KW  48.3  KVAR  154.7  KVA  PF:  .95  LAGGING 

.1  KW  .2  KVAR  .2  KVA 


LOAD  TO:  415  4-6  SEC 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  TRANSF: 


TRANSF  AMPS; 

.0  KW  .0  KVAR 

.0  KW  .0  KVAR 


VOLTAGE  DROP: 
.0  KVA 
.0  KVA 


0.  XVD:  .0 
PF:  .00  LEADING 
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DATE:20  NOV  95  TIME:  4  52  PM  PAGE  33 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEN 
FORT  GREELY,  ALASKA  •  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  -  4.00  X  BUS  =  5.00 


s=s=  BUS:  415  4-6  SEC  DESIGN  VOLTAGE:  208  BUS  VOLTAGE:  211  XVD:  -1.4 

pu  BUS  VOLTAGE:  1.014  ANGLE;  -3.2  DEGREES 

****  NO  LOAD  SPECIFIED  •*** 


e===  BUS;  500  FDR  5  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE;  4231  XVD:  -1.7 
=======================  PU  BUS  VOLTAGE:  1.017  ANGLE:  -3.1  DEGREES 

LOAD  FROM:  60  SUGR  S  FEEDER  AMPS:  38  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  266.0  KW  90.6  KVAR  281.0  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  505  F4  F5  F6UF  FEEDER  AMPS:  38  VOLTAGE  DROP:  5.  XVD:  .1 
PROJECTED  POWER  FLOW:  266.0  KW  90.6  KVAR  281.0  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .2  KW  .3  KVAR  .4  KVA 


===  BUS;  505  F4  F5  F6UF  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE;  4226  XVD:  -1.6 
=====================  PU  BUS  VOLTAGE:  1.016  ANGLE:  -3.1  DEGREES 

LOAD  FROM:  500  FDR  5  FEEDER  AMPS:  38  VOLTAGE  DROP:  5.  XVD:  .1 
PROJECTED  POWER  FLOW:  265.8  KW  90.2  KVAR  280.7  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .2  KW  .3  KVAR  .4  KVA 

LOAD  TO:  510  5-1  PRI  FEEDER  AMPS:  5  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  32.0  KW  10.3  KVAR  33.6  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  512  5-3  PRI  FEEDER  AMPS:  34  VOLTAGE  DROP;  12.  XVD:  .3 
PROJECTED  POWER  FLOW:  233.8  KW  79.9  KVAR  247.1  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .5  KW  .7  KVAR  .8  KVA 


====  BUS:  510  5-1  PRI  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4226  XVD:  -1.6 

=========================  PU  BUS  VOLTAGE:  1.016  ANGLE:  -3.1  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  32.0  KW  10.3  KVAR 

LOAD  FROM:  505  F4  F5  F6UF  FEEDER  AMPS:  5  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  32.0  KW  10.3  KVAR  33.6  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 
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DATE:20  NOV  95  TIME:  4  52  PM  PAGE  34 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


====  BUS:  512  5-3  PRI  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4214  5£VD:  -1 .3 

«:====c==r==s=r=r========  po  BUS  VOLTAGE:  1.013  ANGLE:  -3.2  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  14.4  KW  5.1  KVAR 

LOAD  FROM:  505  F4  F5  F6UF  FEEDER  AMPS:  34  VOLTAGE  DROP:  12.  XVD:  .3 
PROJECTED  POWER  FLOW:  233.3  KW  79.3  KVAR  246.4  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .5  KW  .7  KVAR  .8  KVA 

LOAD  TO:  514  5-5  PRI  FEEDER  AMPS:  1  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  5.1  KW  2.1  KVAR  5.5  KVA  PF:  .93  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  515  F5  L24  FEEDER  AMPS:  31  VOLTAGE  DROP:  8.  XVD:  .2 
PROJECTED  POWER  FLOW:  213.8  KW  72.1  KVAR  225.6  KVA  PF:  .95  UGGING 
LOSSES  THRU  FEEDER:  .3  KW  .4  KVAR  .5  KVA 


====  BUS:  514  5-5  PRI  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4214  XVD:  -1.3 

=========================  PU  BUS  VOLTAGE:  1.013  ANGLE:  -3.2  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  5.1  KW  2.1  KVAR 

LOAD  FROM:  512  5-3  PRI  FEEDER  AMPS:  1  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  5.1  KW  2.1  KVAR  5.5  KVA  PF:  .93  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  515  F5  L24  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4206  XVD:  -1.1 

=========================  pu  BUS  VOLTAGE:  1.011  ANGLE:  -3.3  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  8.2  KW  3.4  KVAR 

LOAD  FROM:  512  5-3  PRI  FEEDER  AMPS:  31  VOLTAGE  DROP:  8.  XVD:  .2 
PROJECTED  POWER  FLOW:  213.5  KW  71.7  KVAR  225.2  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .3  KW  .4  KVAR  .5  KVA 

LOAD  TO:  520  5-6  PRI  FEEDER  AMPS:  1  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  5.1  KW  2.0  KVAR  5.5  KVA  PF:  .93  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  525  F5  L31  FEEDER  AMPS:  29  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  200.2  KW  66.3  KVAR  210.9  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .1  KVAR  .1  KVA 
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DATE:20  NOV  95  TIME:  4  52  PM  PAGE  35 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
********************************************************* ******************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  -  4.00  X  BUS  -  5.00 


csss  BUS;  520  5-6  PRI  DESIGN  VOLTAGE: 

sssssssssssssssssssssssss  PU  BUS  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 

LOAD  FROM:  515  F5  L24  FEEDER  AMPS: 

PROJECTED  POWER  FLOW:  5.1  KW  2.0 

LOSSES  THRU  FEEDER:  .0  KW  .0 


ssss  BUS;  525  F5  L31  DESIGN  VOLTAGE: 

sssssssssssssssssssssssss  PU  BUS  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


LOAD  FROM:  515  F5  L24  FEEDER  AMPS: 

PROJECTED  POWER  FLOW:  200.2  KW  66.2 

LOSSES  THRU  FEEDER:  .0  KW  .1 


LOAD  TO:  530  F5  L39 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS: 
5,1  KW  1.9 

.0  KW  .0 


LOAD  TO:  531  F3  L41 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER 
98.7  KW 
.0  KW 


AMPS: 

32.1 

.0 


LOAD  TO:  535  F537  L5 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS: 
88.2  KW  28.8 

.1  KW  .1 


ssss  BUS:  530  F5  L39  DESIGN  VOLTAGE: 

sssssssssssssssssssssssss  PU  BUS  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


4160 

BUS  VOLTAGE: 

4206  XVD:  -1.1 

1.011 

1  ANGLE: 

-3.3  DEGREES 

5 

;.1  KW  2.0  KVAR 

1 

VOLTAGE  DROP: 

1.  XVD:  .0 

KVAR 

5.5  KVA 

PF:  .93  LAGGING 

KVAR 

.0  KVA 

4160 

BUS  VOLTAGE: 

4205  XVD;  -1.1 

1.011 

ANGLE: 

-3.3  DEGREES 

8.2  KW  3.4  KVAR 

29 

VOLTAGE  DROP: 

1.  XVD:  .0 

KVAR 

210.8  KVA 

PF:  .95  LAGGING 

KVAR 

.1  KVA 

1 

VOLTAGE  DROP: 

0.  XVD:  .0 

KVAR 

5.5  KVA 

PF:  .94  LAGGING 

KVAR 

.0  KVA 

14 

VOLTAGE  DROP: 

2.  XVD:  .0 

KVAR 

103.8  KVA 

PF:  .95  LAGGING 

KVAR 

.0  KVA 

13 

VOLTAGE  DROP: 

4.  XVD:  .1 

KVAR 

92,8  KVA 

PF:  .95  LAGGING 

KVAR 

,1  KVA 

4160 

BUS  VOLTAGE: 

4205  XVD:  -1.1 

1.011 

ANGLE: 

-3.3  DEGREES 

5.1  KW  1.9  KVAR 


LOAD  FROM:  525  F5  L31 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  1  VOLTAGE  DROP: 

5.1  KW  1,9  KVAR  5.5  KVA 

.0  KW  .0  KVAR  .0  KVA 


0.  XVD:  .0 
PF:  .94  UGGING 
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DATE:20  NOV  95  TIME:  4  52  PM 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


====  BUS:  531  F3  L41  DESIGN  VOLTAGE: 

pu  BUS  VOLTAGE: 
PROJECTED  SPECIAL  BUS  LOAD: 


4160  BUS  VOLTAGE:  4204  XVD:  -1.0 
1.010  ANGLE:  -3.3  DEGREES 

16.3  KW  5.1  KVAR 


LOAD  FROM:  525  F5  L31 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  14  VOLTAGE  DROP:  2.  XVD:  .0 

98.7  KW  32.1  KVAR  103.7  KVA  PF:  .95  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


LOAD  TO:  535  F537  L5 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  12  VOLTAGE  DROP:  2.  XVD:  .1 

82.3  KW  27.0  KVAR  86.6  KVA  PF:  .95  LAGGING 

.0  KW  .0  KVAR  .1  KVA 


====  BUS:  535  F537  L5  DESIGN  VOLTAGE: 

ss==sr======s===s===s====  pu  BUS  VOLTAGE; 

PROJECTED  SPECIAL  BUS  LOAD: 


4160  BUS  VOLTAGE:  4201  XVD:  -1.0 
1.010  ANGLE;  -3.3  DEGREES 

5.1  KW  1.9  KVAR 


LOAD  FROM:  525  F5  L31 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  13  VOLTAGE  DROP:  4.  XVD:  .1 

88.1  KW  28.8  KVAR  92.7  KVA  PF;  .95  LAGGING 

.1  KW  .1  KVAR  .1  KVA 


LOAD  FROM:  531  F3  L41 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  12  VOLTAGE  DROP:  2.  XVD:  .1 

82.3  KW  26.9  KVAR  86.6  KVA  PF:  .95  LAGGING 

.0  KW  .0  KVAR  .1  KVA 


LOAD  TO:  540  F5  L5  UF1 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  2  VOLTAGE  DROP:  0.  XVD:  .0 

16.3  KW  6.1  KVAR  17.4  KVA  PF:  .94  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


LOAD  TO:  555 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  21  VOLTAGE  DROP:  5.  XVD:  .1 

149.0  KW  47.6  KVAR  156.4  KVA  PF:  .95  LAGGING 

.2  KW  .1  KVAR  .2  KVA 


====  BUS:  540  F5  L5  UF1  DESIGN  VOLTAGE: 

=========================  PU  BUS  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


4160  BUS  VOLTAGE:  4201  XVD:  -1.0 
1.010  ANGLE:  -3.3  DEGREES 

2.0  KW  1.0  KVAR 


LOAD  FROM:  535  F537  L5 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  2  VOLTAGE  DROP:  0.  XVD:  .0 

16.3  KW  6.1  KVAR  17.4  KVA  PF:  .94  LAGGING 

.0  KW  .0  KVAR  .0  KVA 
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DATE:20  NOV  95  TIME:  4  52  PM  PAGE  37 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS.  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


LOAD  TO:  545  F5  L56  UF1  FEEDER  AMPS:  2  VOLTAGE  DROP:  2.  XVD:  .0 
PROJECTED  POWER  FLOW:  12.2  KW  4.1  KVAR  12.9  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  550  F5  L55  FEEDER  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  2.0  KW  1.0  KVAR  2.3  KVA  PF:  .89  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


BUS:  545  F5  L56  UF1  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4199  XVD:  -.9 
pu  BUS  VOLTAGE:  1.009  ANGLE:  -3.3  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  12.2  KW  4.1  KVAR 

LOAD  FROM:  540  F5  L5  UF1  FEEDER  AMPS:  2  VOLTAGE  DROP:  2.  XVD:  .0 

PROJECTED  POWER  FLOW:  12.2  KW  4.1  KVAR  12.9  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  FROM:  547  5-16  SEC  TRANSF  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  .0  KW  .0  KVAR  .0  KVA  PF:  .00  LEADING 

LOSSES  THRU  TRANSF:  .0  KW  .0  KVAR  .0  KVA 


==~  BUS:  547  5-16  SEC  DESIGN  VOLTAGE:  208  BUS  VOLTAGE:  210  XVD:  -.9 

«=rs:sEs=======ssssss===  PU  BUS  VOLTAGE:  1.009  ANGLE:  -3.3  DEGREES 

****  NO  LOAD  SPECIFIED  **** 


====  BUS:  550  F5  L55  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4201  XVD:  -1.0 
ssc»»=s=====s=ssss=====  PU  BUS  VOLTAGE:  1.010  ANGLE:  -3.3  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  2.0  KW  1.0  KVAR 

LOAD  FROM:  540  F5  L5  UF1  FEEDER  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  2.0  KW  1.0  KVAR  2.3  KVA  PF:  .89  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


sas=  BUS:  555  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4196  XVD:  -.9 
ss========ss:::rs====r»s  pu  BUS  VOLTAGE:  1.009  ANGLE:  -3.4  DEGREES 

LOAD  FROM:  535  F537  L5  FEEDER  AMPS:  21  VOLTAGE  DROP:  5.  XVD:  .1 
PROJECTED  POWER  FLOW:  148.8  KW  47.5  KVAR  156.2  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .2  KW  .1  KVAR  .2  KVA 
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0ATE:20  NOV  95  TIME:  4  52  PM  PAl 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  %  BUS  =  5.00 


LOAD  TO:  560  RICH  SUB  FEEDER  AMPS:  4  VOLTAGE  DROP:  4.  XVD:  .1 
PROJECTED  POWER  FLOW:  26.1  KW  8.6  KVAR  27.5  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  565  5-17  PR I  FEEDER  AMPS:  18  VOLTAGE  DROP:  4.  XVD:  .1 
PROJECTED  POWER  FLOW:  122.8  KW  38.9  KVAR  128.8  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .1  KVAR  .1  KVA 


====  BUS:  560  RICH  SUB  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4192  XVD:  -.8 
»===»====„====»======  pg  BUS  VOLTAGE:  1.008  ANGLE:  -3.4  DEGREES 

LOAD  FROM:  555  FEEDER  AMPS:  4  VOLTAGE  DROP:  4.  XVD:  .1 
PROJECTED  POWER  FLOW:  26.1  KW  8.6  KVAR  27.4  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  562  RS  SEC  TRANSF  AMPS:  4  VOLTAGE  DROP:  5.  XVD:  .1 
PROJECTED  POWER  FLOW:  26.1  KW  8.6  KVAR  27.4  KVA  PF:  .95  LAGGING 
LOSSES  THRU  TRANSF:  .0  KW  .1  KVAR  .1  KVA 


====  BUS:  562  RS  SEC 


DESIGN  VOLTAGE:  13200 
PU  BUS  VOLTAGE:  1.007 


BUS  VOLTAGE:  13288  XVD:  -.7 
ANGLE:  -3.5  DEGREES 


LOAD  FROM:  560  RICH  SUB  TRANSF  AMPS:  1  VOLTAGE  DROP:  15.  XVD:  .1 
PROJECTED  POWER  FLOW:  26.0  KW  8.6  KVAR  27.4  KVA  PF:  .95  LAGGING 
LOSSES  THRU  TRANSF:  .0  KW  .1  KVAR  .1  KVA 


LOAD  TO:  930  RICH  SUB  FEEDER  AMPS:  1  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  26.0  KW  8.6  KVAR  27.4  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  565  5-17  PRI  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4192  XVD:  -  8 

=========================  PU  BUS  VOLTAGE:  1.008  ANGLE:  -3.4  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  5.1  KW  2.0  KVAR 

LOAD  FROM:  555  FEEDER  AMPS:  18  VOLTAGE  DROP:  4.  XVD:  .1 

PROJECTED  POWER  FLOW:  122.7  KW  38.8  KVAR  128.6  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .1  KW  ,1  KVAR  .1  KVA 
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0ATE:20  NOV  95  TINE:  4  52  PH  PAGE  39 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
•************************************************************** ************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  s  5.00 


LOAD  TO:  570  5-18  PRI  FEEDER  AMPS:  1  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  8.1  KU  3.3  KVAR  8.8  KVA  PF:  .93  LAGGING 
LOSSES  THRU  FEEDER:  .0  KU  .0  KVAR  .0  KVA 

LOAD  TO:  575  F5  51  FEEDER  AMPS:  16  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  109.5  KW  33.4  KVAR  114.5  KVA  PF:  .96  UGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


~~  BUS:  570  5-18  PRI  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4192  XVD:  -.8 
sss*s**»*ss****s********  PU  BUS  VOLTAGE:  1.008  ANGLE:  -3.4  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  8.1  KW  3.3  KVAR 

LOAD  FROM:  565  5-17  PRI  FEEDER  AMPS:  1  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  8.1  KW  3.3  KVAR  8.8  KVA  PF:  .93  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


ssss  BUS:  575  F5  51  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4190  XVD:  -.7 
s*****=*=*=***==s*s*=ssrs  PU  BUS  VOLTAGE:  1.007  ANGLE:  -3.4  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  2.0  KW  .7  KVAR 

LOAD  FROM:  565  5-17  PRI  FEEDER  AMPS:  16  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  109.4  KW  33.4  KVAR  114.4  KVA  PF:  .96  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  580  F5  L85  FEEDER  AMPS:  15  VOLTAGE  DROP:  3.  XVD:  .1 

PROJECTED  POWER  FLOW:  107.4  KW  32.7  KVAR  112.3  KVA  PF:  .96  LAGGING 

LOSSES  THRU  FEEDER:  .1  KW  .1  KVAR  .1  KVA 


====  BUS:  580  F5  L85  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4188  XVD:  -.7 

»=======*====**=========  PU  BUS  VOLTAGE:  1.007  ANGLE:  -3.4  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  8.1  KW  3.3  KVAR 

LOAD  FROM:  575  F5  51  FEEDER  AMPS:  15  VOLTAGE  DROP:  3.  XVD:  .1 

PROJECTED  POWER  FLOW:  107.3  KW  32.7  KVAR  112.2  KVA  PF:  .96  LAGGING 

LOSSES  THRU  FEEDER:  .1  KW  .1  KVAR  .1  KVA 

LOAD  TO:  585  F5  L87  UF1  FEEDER  AMPS:  4  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  24.3  KW  8.1  KVAR  25.6  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 
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0ATE:20  NOV  95  TIHE:  4  52  PM  PAGE  40 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEH 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
*************************************************************«****«********** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  »  4.00  X  BUS  5.00 

LOAD  TO:  590  F5  L8911  FEEDER  AMPS:  11  VOLTAGE  DROP:  2.  XVD:  .1 

PROJECTED  POWER  FLOW:  74.9  KW  21.3  KVAR  77.9  KVA  PF:  .96  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  585  F5  L87  UF1  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4187  XVD:  -.7 

=========================  PU  BUS  VOLTAGE:  1.007  ANGLE:  -3.4  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  24.3  KW  8.1  KVAR 

LOAD  FROM:  580  F5  L85  FEEDER  AMPS:  4  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  24.3  KW  8.1  KVAR  25.6  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  590  F5  L8911  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4186  XVD:  -.6 

=========================  PU  BUS  VOLTAGE:  1.006  ANGLE:  -3.4  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  41.5  KW  11.1  KVAR 

LOAD  FROM:  580  F5  L85  FEEDER  AMPS:  11  VOLTAGE  DROP:  2.  XVD:  .1 
PROJECTED  POWER  FLOW:  74.9  KW  21.2  KVAR  77.8  KVA  PF:  .96  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  591  5-23  SEC  TRANSF  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .0  KW  .0  KVAR  .0  KVA  PF:  .00  LAGGING 
LOSSES  THRU  TRANSF:  .0  KW  .0  KVAR  .0  KVA 

LOAD  FROM:  593  5-24  SEC  TRANSF  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .0  KW  .0  KVAR  .0  KVA  PF:  .00  LEADING 
LOSSES  THRU  TRANSF:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  595  F5  L8  25  FEEDER  AMPS:  5  VOLTAGE  DROP:  4.  XVD:  .1 
PROJECTED  POWER  FLOW:  33.4  KW  10.1  KVAR  34.9  KVA  PF:  .96  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  591  5-23  SEC  DESIGN  VOLTAGE:  208  BUS  VOLTAGE:  209  XVD:  -.6 

=========================  PU  BUS  VOLTAGE:  1.006  ANGLE:  -3.4  DEGREES 

****  NO  LOAD  SPECIFIED  **** 


DATE:20  NOV  95  TIME:  4  52  PM  PAGE  41 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  *  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  •  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

**************************<Mk*************************»*********************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


BUS:  593  5-24  SEC  DESIGN  VOLTAGE:  208  BUS  VOLTAGE:  209  XVD:  -.6 

========================  PU  BUS  VOLTAGE:  1.006  ANGLE:  -3.4  DEGREES 

****  NO  LOAD  SPECIFIED  **** 


====  BUS:  595  F5  LB  25  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4181  XVD:  -.5 

========================  PU  BUS  VOLTAGE;  1.005  ANGLE:  -3.4  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  33.3  KW  10.1  KVAR 

LOAD  FROM:  590  F5  L8911  FEEDER  AMPS:  5  VOLTAGE  DROP:  4.  XVD:  .1 

PROJECTED  POWER  FLOW:  33.3  KW  10.1  KVAR  34.8  KVA  PF:  .96  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS;  600  O/H  BUS  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4232  XVD:  -1.7 

========================  PU  BUS  VOLTAGE:  1.017  ANGLE:  -3.1  DEGREES 

****  NO  LOAD  SPECIFIED  **** 


===  BUS;  700  FDR  7  DESIGN  VOLTAGE;  4160  BUS  VOLTAGE;  4231  XVD:  -1.7 
=======================  PU  BUS  VOLTAGE;  1.017  ANGLE:  -3.1  DEGREES 

LOAD  FROM:  90  SWGR  0  FEEDER  AMPS:  71  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  493.8  KW  164.2  KVAR  520.4  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .0  KVAR  .1  KVA 

LOAD  TO:  705  WELL9  POL  FEEDER  AMPS:  71  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  493.8  KW  164.2  KVAR  520.4  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .1  KVAR  .1  KVA 


====  BUS:  705  WELL9  POL  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4230  XVD:  -1.7 

=========================  PU  BUS  VOLTAGE:  1.017  ANGLE:  -3.1  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  42.4  KW  14.5  KVAR 

LOAD  FROM:  700  FDR  7  FEEDER  AMPS:  71  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  493.8  KW  164.1  KVAR  520.3  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .1  KW  .1  KVAR  .1  KVA 

LOAD  FROM:  707  7-1  SEC  TRAMS F  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  .0  KW  .0  KVAR  .0  KVA  PF:  .00  LEADING 

LOSSES  THRU  TRAMSF:  .0  KW  .0  KVAR  .0  KVA 
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CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  •  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  -  5.00 


LOAD  TO:  709  F9  F73  FEEDER  AMPS:  65  VOLTAGE  DROP:  3.  XVD:  .1 
PROJECTED  POWER  FLOW:  451.4  KW  149.7  KVAR  475.5  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .2  KU  .3  KVAR  .4  KVA 


=="  BUS:  707  7-1  SEC  DESIGN  VOLTAGE:  480  BUS  VOLTAGE:  488  XVD:  -1.7 

=========================  pu  BUS  VOLTAGE:  1.017  ANGLE:  -3.1  DEGREES 

***•  NO  LOAD  SPECIFIED  **** 


====  BUS:  709  F9  F73  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4227  XVD:  -1.6 

=========================  PU  BUS  VOLTAGE:  1.016  ANGLE:  -3.1  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  85.7  KW  27.9  KVAR 

LOAD  FROM:  705  WELL9  POL  FEEDER  AMPS:  65  VOLTAGE  DROP:  3.  XVD:  .1 

PROJECTED  POWER  FLOW:  451.2  KW  149.4  KVAR  475.2  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .2  KW  .3  KVAR  .4  KVA 

LOAD  TO:  710  F7  L11  FEEDER  AMPS:  53  VOLTAGE  DROP:  11.  XVD:  .3 

PROJECTED  POWER  FLOW:  365.4  KW  121.5  KVAR  385.1  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .7  KW  1.0  KVAR  1.2  KVA 


====  BUS:  710  F7  L11  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4216  XVD:  -1.3 

=========================  PU  BUS  VOLTAGE:  1.013  ANGLE:  -3.2  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  86.3  KW  28.8  KVAR 

LOAD  FROM:  709  F9  F73  FEEDER  AMPS:  53  VOLTAGE  DROP:  11.  XVD:  .3 
PROJECTED  POWER  FLOW:  364.7  KW  120.5  KVAR  384.1  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .7  KW  1.0  KVAR  1.2  KVA 

LOAD  TO:  715  F7  L13  FEEDER  AMPS:  3  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  21.6  KW  7.2  KVAR  22.7  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  720  F713  FEEDER  AMPS:  37  VOLTAGE  DROP:  4.  XVD:  .1 
PROJECTED  POWER  FLOW:  256.8  KW  84.5  KVAR  270.4  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .2  KW  .2  KVAR  .3  KVA 
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CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEH 
FORT  GREELY,  AUSKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  ^  4.00  X  BUS  =  5.00 


===  BUS:  715  F7  L13  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4216  XVD:  -1.3 

PU  BUS  VOLTAGE:  1.013  ANGLE:  -3.2  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  21.6  KW  7.2  KVAR 

LOAD  FROM:  710  F7  L11  FEEDER  AMPS:  3  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  21.6  KW  7.2  KVAR  22.7  KVA  PF:  .95  UGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


==»*  BUS:  720  F713  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4212  XVD:  -1.3 

sssssssssssssssssssssssss  PU  BUS  VOLTAGE:  1.013  ANGLE:  -3.2  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  31.8  KW  10.3  KVAR 

LOAD  FROM:.  710  F7  L11  FEEDER  AMPS:  37  VOLTAGE  DROP;  4.  XVD:  .1 

PROJECTED  POWER  FLOW:  256.7  KW  84.3  KVAR  270.1  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .2  KW  .2  KVAR  .3  KVA 

LOAD  TO;  725  7-15  PRI  FEEDER  AMPS:  32  VOLTAGE  DROP:  8.  XVD:  .2 

PROJECTED  POWER  FLOW;  224.9  KW  74.0  KVAR  236.7  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .3  KW  .5  KVAR  .6  KVA 


====  BUS;  725  7-15  PRI  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4204  XVD:  -1  1 

pu  BUS  VOLTAGE:  1.011  ANGLE:  -3.3  DEGREES 
PROJECTED  SPECIAL  BUS  LOAD:  94.0  KW  30.6  KVAR 

LOAD  FROM:  720  F713  FEEDER  AMPS:  32  VOLTAGE  DROP:  8.  XVD:  .2 
PROJECTED  POWER  FLOW:  224.5  KW  73.6  KVAR  236.3  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .3  KW  .5  KVAR  .6  KVA 

LOAD  TO:  730  F7  L43  FEEDER  AMPS:  2  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  12.3  KW  4.1  KVAR  12.9  KVA  PF;  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  735  F7  L54  FEEDER  AMPS:  17  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  118.3  KW  38.8  KVAR  124.5  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 
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CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

*************ir*******************4r******************************************* 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


LOAD  TO:  750  F7  L72 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  4  VOLTAGE  DROP:  0.  XVD:  .0 

28.6  KW  9.2  ICVAR  30.0  KVA  PF:  .95  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


LOAD  TO:  760  7-21  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  7  VOLTAGE  DROP:  2.  XVD:  .1 

50.9  KW  17.3  KVAR  53.8  KVA  PF:  .95  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


====  BUS:  750  F7  L72  DESIGN  VOLTAGE; 

=========================  pu  BUS  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


4160  BUS  VOLTAGE;  4201  XVD:  -1.0 
1.010  ANGLE:  -3.3  DEGREES 

21.4  KW  7.1  KVAR 


LOAD  FROM:  745 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  4  VOLTAGE  DROP:  0.  XVD:  .0 

28.5  KW  9.2  KVAR  30.0  KVA  PF:  .95  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


LOAD  TO:  755  F7-33 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  1  VOLTAGE  DROP:  0.  XVD:  .0 

7.1  KW  2.0  KVAR  7.4  KVA  PF:  .96  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


====  BUS:  755  F7-33  DESIGN  VOLTAGE: 

=========================  PU  BUS  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


4160  BUS  VOLTAGE:  4200  XVD:  -1.0 
1.010  ANGLE:  -3.3  DEGREES 

7.1  KW  2.0  KVAR 


LOAD  FROM;  750  F7  L72 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS: 
7.1  KW  2.0 

.0  KW  .0 


1  VOLTAGE  DROP:  0.  XVD:  .0 
KVAR  7.4  KVA  PF:  .96  LAGGING 
KVAR  .0  KVA 


====  BUS:  760  7-21  PRI  DESIGN  VOLTAGE: 

=========================  PU  BUS  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


4160  BUS  VOLTAGE:  4199  XVD:  -.9 
1.009  ANGLE:  -3.4  DEGREES 

12.2  KW  4.1  KVAR 


LOAD  FROM:  745 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  7  VOLTAGE  DROP:  2.  XVD:  .1 

50.9  KW  17.3  KVAR  53.8  KVA  PF:  .95  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


LOAD  TO:  765  7-22  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  6  VOLTAGE  DROP: 

38.7  KW  13.2  KVAR  40.9  KVA 

.0  KW  .0  KVAR  .0  KVA 


1.  XVD:  .0 
PF:  .95  LAGGING 
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DATE: 20  NOV  95  TIME:  4  52  PM 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AMD  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  AUSICA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER.  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA;  BRANCH  =  4,00  X  BUS  =  5.00 


“==  BUS:  765  7-22  PRI 


DESIGN  VOLTAGE: 
============  PU  BUS  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


4160  BUS  VOLTAGE:  4198  XVD:  -.9 
1.009  ANGLE:  -3.4  DEGREES 

21.4  ICW  7.1  KVAR 


LOAD  FROM:  760  7-21  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 

LOAD  TO:  770  7-23  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  6  VOLTAGE  DROP;  1.  XVD:  .0 

38.7  KW  13.2  ICVAR  40.9  KVA  PF:  .95  LAGGING 

.0  KW  .0  KVAR  .0  KVA 

FEEDER  AMPS:  3  VOLTAGE  DROP:  0.  XVD:  .0 

17.3  KW  6.1  KVAR  18,4  KVA  PF:  .94  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


==“  BUS;  770  7-23  PRI  DESIGN  VOLTAGE: 
====================—==:;  PU  eus  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


4160  BUS  VOLTAGE:  4198  XVD:  -.9 
1.009  ANGLE:  -3.4  DEGREES 

5.1  KW  2.0  KVAR 


LOAD  FROM:  765  7-22  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 

LOAD  TO;  775  7-24  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  3  VOLTAGE  DROP:  0.  XVD;  .0 

17.3  KW  6.1  KVAR  18.4  KVA  PF:  .94  LAGGING 

.0  KW  .0  KVAR  .0  KVA 

FEEDER  AMPS;  2  VOLTAGE  DROP:  0.  XVD:  .0 

12.2  KW  4.1  KVAR  12.9  KVA  PF:  .95  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


4198  XVD:  -.9 
-3.4  DEGREES 


BUS: 

775  7-24  PRI 

DESIGN  VOLTAGE: 

4160 

1.009 

12 

BUS  VOLTAGE: 

PROJECTED 

-  PU  BUS  VOLTAGE: 
SPECIAL  BUS  LOAD: 

ANGLE: 
.2  KW  4. 

LOAD  FROM:  770  7-23  PRI 
PROJECTED  POWER  FLOW; 
LOSSES  THRU  FEEDER: 

FEEDER  AMPS: 
12.2  KW  4.1 

.0  KW  .0 

2  VOLTAGE  DROP: 
KVAR  12.9  KVA 
KVAR  .0  KVA 

====  BUS: 

800  FDR  8 

DESIGN  VOLTAGE; 

4160 

1.017 

BUS  VOLTAGE: 

-  PU  BUS  VOLTAGE: 

ANGLE: 

LOAD  FROM: 

90  SWGR  0 

FEEDER  AMPS: 

59  VOLTAGE  DROP: 

LOSSES  THRU  FEEDER: 


410.7  KW 
.1  KW 


139.1  KVAR 
.0  KVAR 


0.  XVD:  .0 
PF:  .95  LAGGING 


4231  XVD:  -1.7 
-3.1  DEGREES 

1.  XVD:  .0 
433.6  KVA  PF:  .95  LAGGING 
.1  KVA 
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CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEH 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 


VOLTAGE  EFFECT  ON  LOADS 
VOLTAGE  DROP  CRITERIA: 

MODELED 
BRANCH  = 

4.00  X 

BUS  ::: 

5.00 

====  BUS:  817  F8  22 

DESIGN 

VOLTAGE: 

4160 

BUS  VOLTAGE:  4195  JtVD:  -.8 

PROJECTED 

=  PU  BUS  VOl 
SPECIAL  BUS 

.TAGE: 

LOAD: 

1.008  ANGLE: 

44.7  KW  15.: 

-3.4  DEGREES 

3  KVAR 

LOAD  FROM:  810  F8  L23 

FEEDER 

AMPS: 

43  VOLTAGE  DROP: 

2.  XVD:  .0 

PROJECTED  POWER  FLOW: 

298.8  KW 

99.5 

KVAR 

314.9  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.1  KW 

.1 

KVAR 

.2  KVA 

LOAD  TO:  820  F8  30  UF1  FEEDER 

AMPS: 

37  VOLTAGE  DROP: 

9.  XVD:  .2 

PROJECTED  POWER  FLOW: 

254.0  KW 

84.3 

KVAR 

267.6  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.4  KW 

.5 

KVAR 

.7  KVA 

====  BUS:  820  F8  30  UF1 

DESIGN  VOLTAGE: 

4160 

BUS  VOLTAGE: 

4186  XVD:  -.6 

=  PU  BUS  VOl 

.TAGE: 

1.006 

ANGLE: 

-3.5  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  117.5  KW  38.5  KVAR 


LOAD  FROM:  817  F8  22 

FEEDER 

AMPS: 

37  VOLTAGE  DROP: 

9.  XVD:  .2 

PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 

253.6  KW 
.4  KW 

83-7 

.5 

KVAR  267.1  KVA 
KVAR  .7  KVA 

PF 

:  .95  LAGGING 

LOAD  TO:  825  8-22  PRI 

FEEDER 

AMPS: 

20  VOLTAGE  DROP: 

7.  XVD:  .2 

PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 

136.2  KW 
.2  KW 

45.2 

.2 

KVAR  143.5  KVA 

KVAR  .3  KVA 

PF 

:  .95  LAGGING 

====  BUS:  825  8-22  PRI 

DESIGN  VOLTAGE: 

Dll  Di  1C  uniTAnr* 

4160  BUS  VOLTAGE: 
1.005  ANGLE: 

136.0  KW  45. 

4179  %VD:  -.5 

-X  X  npnpppc 

PROJECTED 

SPECIAL  BUS  LOAD: 

0  KVAR 

LOAD  FROM:  820  F8  30  UF1  FEEDER  AMPS: 

PROJECTED  POWER  FLOW:  136.0  KW  45.0 

LOSSES  THRU  FEEDER:  .2  KW  .2 

20  VOLTAGE  DROP: 
KVAR  143.3  KVA 
KVAR  .3  KVA 

7.  XVD:  .2 
PF:  .95  LAGGING 

====  BUS: 

900  FDR  9 

DESIGN  VOLTAGE: 

4160 

BUS  VOLTAGE: 

4231  %VD:  -1.7 

==  PU  BUS  VOLTAGE: 

1.017 

ANGLE: 

-3.1  DEGREES 

LOAD  FROM: 

90  SWGR  0 

FEEDER  AMPS: 

65  VOLTAGE  DROP: 

1.  XVD:  .0 

PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 

451.5  KW  156.2 

.1  KW  -0 

KVAR 

KVAR 

477.8  KVA 
.1  KVA 

PF:  .95  LAGGING 
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DATE:20  MOV  95  TIME:  4  52  PM  PAGE  49 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


LOAD  TO:  905  STEP  SEC  TRANSF  AMPS:  65  VOLTAGE  DROP:  29.  XVD:  .7 
PROJECTED  POWER  FLOW:  451.5  KW  156.2  KVAR  477.8  KVA  PF:  .95  LAGGING 
LOSSES  THRU  TRANSF:  1.1  KW  6.7  KVAR  6.8  KVA 


=====  BUS:  905  STEP  SEC  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13334  XVD:  -1.0 
========================  PU  BUS  VOLTAGE:  1.010  ANGLE:  -3.8  DEGREES 

LOAD  FROM:  900  FDR  9  TRANSF  AMPS:  21  VOLTAGE  DROP:  91.  XVD:  .7 
PROJECTED  POWER  FLOW:  450.4  KW  149.5  KVAR  474.5  KVA  PF:  .95  LAGGING 
LOSSES  THRU  TRANSF:  1.1  KW  6.7  KVAR  6.8  KVA 

LOAD  TO:  910  F  96  FEEDER  AMPS:  21  VOLTAGE  DROP:  3.  XVD:  .0 
PROJECTED  POWER  FLOW:  450.4  KW  149.5  KVAR  474.5  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .1  KVAR  .1  KVA 


====  BUS:  910  F  96  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13332  XVD:  -1.0 

=========================  PO  BUS  VOLTAGE:  1.010  ANGLE:  -3.8  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  18.2  KW  6.0  KVAR 

LOAD  FROM:  905  STEP  SEC  FEEDER  AMPS:  21  VOLTAGE  DROP:  3.  XVD:  .0 

PROJECTED  POWER  FLOW:  450.3  KW  149.4  KVAR  474.4  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .1  KW  .1  KVAR  .1  KVA 

LOAD  TO:  915  F910  FEEDER  AMPS:  20  VOLTAGE  DROP:  3.  XVD:  .0 

PROJECTED  POWER  FLOW:  432.1  KW  143.4  KVAR  455.3  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .1  KW  .1  KVAR  .1  KVA 


====  BUS:  915  F910  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13328  XVD:  -1.0 

=========================  PU  BUS  VOLTAGE:  1.010  ANGLE:  -3.8  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  60.8  KW  20.0  KVAR 

LOAD  FROM:  910  F  96  FEEDER  AMPS:  20  VOLTAGE  DROP:  3.  XVD:  .0 

PROJECTED  POWER  FLOW:  432.0  KW  143.3  KVAR  455.2  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .1  KW  .1  KVAR  .1  KVA 

LOAD  TO:  920  F940  FEEDER  AMPS:  17  VOLTAGE  DROP:  16.  XVD:  .1 

PROJECTED  POWER  FLOW:  371.3  KW  123.4  KVAR  391.2  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .3  KW  .5  KVAR  .6  KVA 


DATE:20  NOV  95  TIHE:  4  52  PH  PAi 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEH 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


=="  BUS:  920  F940  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13312  XVD:  -  8 

=========================  PU  BUS  VOLTAGE:  1.008  ANGLE:  -3.8  DEGREEs' 

PROJECTED  SPECIAL  BUS  LOAD:  10.5  KW  3.4  KVAR 


LOAD  FROM:  915  F910 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  17  VOLTAGE  DROP:  16.  XVD:  .1 

370.9  KW  122.9  KVAR  390.8  KVA  PF:  .95  LAGGING 

.3  KW  .5  KVAR  .6  KVA 


LOAD  TO:  945  F949  LI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  16  VOLTAGE  DROP:  3.  XVD:  .0 

360.5  KW  119.5  KVAR  379.7  KVA  PF:  .95  LAGGING 

.1  KW  .1  KVAR  .1  KVA 


====  BUS:  925  O  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13286  XVD:  -.7 

========================  PU  BUS  VOLTAGE:  1.007  ANGLE:  -3.5  DEGREES 


LOAD  FROM:  930  RICH  SUB 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  1  VOLTAGE  DROP:  1.  XVD:  .0 

26.0  KW  8.6  KVAR  27.4  KVA  PF:  .95  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


LOAD  TO:  935  9-8  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  1  VOLTAGE  DROP:  1.  XVD:  .0 

26.0  KW  8.6  KVAR  27.4  KVA  PF:  .95  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


====  BUS:  930  RICH  SUB  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13288  XVD:  -.7 


il 

II 

II 

11 

M 

II 

II 

II 

II 

11 

II 

II 

II 

il 

II 

II 

II 

II 

M 

il 

II 

II 

II 

II 

II 

PU  BUS  VOI 

LTAGE:  1.00: 

7  ANGLE: 

-3.5  DEGREES 

LOAD  FROM:  562  RS  SEC 

FEEDER 

AMPS: 

1 

VOLTAGE  DROP: 

0.  %VD:  .0 

PROJECTED  POWER  FLOW: 

26.0  KW 

8.6  KVAR 

27.4  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0  KVAR 

.0  KVA 

LOAD  TO:  925  () 

FEEDER 

AMPS: 

1 

VOLTAGE  DROP: 

1.  XVD:  .0 

PROJECTED  POWER  FLOW: 

26.0  KW 

8.6  KVAR 

27.4  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0  KVAR 

.0  KVA 
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CASE  2  LOAD  FLOW  STUDY  •  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEH 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
E  N  C  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

****»***************************************************************«Mt******* 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  s  4.00  X  BUS  »  S.OO 


====  BUS:  935  9-8  PRI  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13285  XVD:  -.6 

========================  pu  BUS  VOLTAGE:  1.006  ANGLE:  -3.5  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  10.4  KU  3.4  KVAR 

LOAD  FROM:  925  ()  FEEDER  AMPS:  1  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  26.0  KW  8.6  KVAR  27.4  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  940  9-9  PRI  FEEDER  AMPS:  1  VOLTAGE  DROP:  4.  XVD:  .0 

PROJECTED  POWER  FLOW:  15.6  KW  5.1  KVAR  16.4  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  940  9-9  PRI  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13280  XVD:  -.6 

=========================  PU  BUS  VOLTAGE:  1.006  ANGLE:  -3.5  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  15.6  KW  5.1  KVAR 

LOAD  FROM:  935  9-8  PRI  FEEDER  AMPS:  1  VOLTAGE  DROP:  4.  XVD:  .0 

PROJECTED  POWER  FLOW:  15.6  KW  5.1  KVAR  16.4  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS;  945  F949  LI  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13309  XVD;  -.8 

========================  PU  BUS  VOLTAGE:  1.008  ANGLE:  -3.8  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  5.4  KW  1.8  KVAR 

LOAD  FROM;  920  F940  FEEDER  AMPS;  16  VOLTAGE  DROP:  3.  XVD:  .0 
PROJECTED  POWER  FLOW:  360.4  KW  119.4  KVAR  379.7  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .1  KVAR  .1  KVA 

LOAD  TO:  950  9-12  PRI  FEEDER  AMPS:  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  8.4  KW  2.7  KVAR  8.8  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER;  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  960  9-13  PRI  FEEDER  AMPS;  16  VOLTAGE  DROP:  18.  XVD:  .1 
PROJECTED  POWER  FLOW:  346.6  KW  114.8  KVAR  365.1  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .5  KW  .2  KVAR  .5  KVA 


DATE: 20  MOV  95  TIME:  4  52  PH  p/^, 
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VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


====  BUS:  950  9-12  PRI  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE;  13308  XVD-  -  8 

========================  pg  BUS  VOLTAGE:  1,008  ANGLE:  -3.8  DEGREES* 

PROJECTED  SPECIAL  BUS  LOAD:  4.2  KW  14  KVAR 


LOAD  FROM:  945  F949  LI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  VOLTAGE  DROP:  1.  XVD:  .0 

8.4  KW  2.7  KVAR  8.8  KVA  PF;  .95  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


LOAD  TO;  955  9-11  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 

4.2  KW  1.4  KVAR  4.4  KVA  PF;  .95  UGGING 

.0  KW  .0  KVAR  .0  KVA 


====  BUS:  955  9-11  PRI 


DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13308  XVD;  -.8 
===========  PU  BUS  VOLTAGE:  1.008  ANGLE:  -3.8  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  4.2  KW  1.4  KVAR 


LOAD  FROM:  950  9-12  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  VOLTAGE  DROP: 

4.2  KW  1.4  KVAR  4.4  KVA 

.0  KW  .0  KVAR  .0  KVA 


0.  XVD:  .0 

PF:  .95  LAGGING 


====  BUS:  960  9-13  PRI  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13291  XVD-  -  7 

========================  PU  BUS  VOLTAGE:  1.007  ANGLE:  -3.9  DEGREES* 

PROJECTED  SPECIAL  BUS  LOAD:  18.1  KW  5.9  KVAR 


LOAD  FROM:  945  F949  LI  FEEDER  AMPS:  16  VOLTAGE  DROP;  18.  XVD-  1 
PROJECTED  POWER  FLOW:  346.2  KW  114.6  KVAR  364.6  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .5  KW  .2  KVAR  .5  KVA 


LOAD  TO:  963  9-14  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  15  VOLTAGE  DROP: 

328.1  KW  108.7  KVAR  345.6  KVA 

1.4  KW  .7  KVAR  1.6  KVA 


60.  XVD:  .5 
PF:  .95  LAGGING 


====  BUS:  963  9-14  PRI  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13231  XVD-  -  2 

=========================  PU  BUS  VOLTAGE;  1.002  ANGLE:  -3.9  DEGREES* 

PROJECTED  SPECIAL  BUS  LOAD:  17.9  KW  59  KVAR 


LOAD  FROM:  960  9-13  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  15  VOLTAGE  DROP: 

326.7  KW  108.0  KVAR  344.1  KVA 

1.4  KW  .7  KVAR  1.6  KVA 


60.  XVD:  .5 
PF:  .95  LAGGING 
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CASE  2  LOAD  FLOW  STUDY  •  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEH 
FORT  GREELY,  ALASKA  •  1995  TO  1997  CASE 
E  N  C  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

VOLTAGE  EFFECT  ON  LOADS  HOOELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


LOAD  TO:  966  9-15  PRI  FEEDER  AMPS:  14  VOLTAGE  DROP:  16.  XVD:  .1 
PROJECTED  POWER  FLOW:  308.8  KW  102.1  KVAR  325.2  KVA  PF:  .95  UGGING 
LOSSES  THRU  FEEDER:  .4  KW  .2  KVAR  .4  KVA 


»=  BUS:  966  9-15  PRI  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13215  XVD:  -.1 


-  PU  BUS  VOLTAGE:  1.001 

ANGLE: 

-3.9  DEGREES 

PROJECTED 

SPECIAL  BUS 

LOAD:  2 

:.l  KW 

7  KVAR 

LOAD  FROM:  963  9-14  PRI 

FEEDER 

AHPS:  14 

VOLTAGE  DROP: 

16.  XVD:  .1 

PROJECTED  POWER  FLOW: 

308.4  ICW 

102.0  KVAR 

324.8  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.4  KW 

.2  KVAR 

.4  KVA 

LOAD  TO:  969  SW  UP 

FEEDER 

AMPS:  14 

VOLTAGE  DROP: 

4.  XVD:  .0 

PROJECTED  POWER  FLOW: 

306.4  ICW 

101.3  KVAR 

322.7  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.1  KW 

.0  KVAR 

.1  KVA 

=*==  BUS:  969  SW  UP 

DESIGN  VOLTAGE:  13200 

BUS  VOLTAGE: 

13210  XVD:  -.1 

=  PU  BUS  VOLTAGE:  1.001 

ANGLE: 

-3.9  DEGREES 

LOAD  FROM:  966  9-15  PRI 

FEEDER 

AMPS:  14 

VOLTAGE  DROP: 

4.  XVD:  .0 

PROJECTED  POWER  FLOW: 

306.3  KW 

101.2  KVAR 

322.6  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.1  KW 

.0  KVAR 

.1  KVA 

LOAD  TO:  972  SW  DOWN 

FEEDER 

AMPS:  14  VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

306.3  KW 

101.2  KVAR 

322.6  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0  KVAR 

.0  KVA 

BUS:  972  SW  DOWN 

DESIGN  VOLTAGE:  13200 

BUS  VOLTAGE: 

13210  XVD:  -.1 

=  PU  BUS  VOLTAGE:  1.001 

ANGLE: 

-3.9  DEGREES 

LOAD  FROM:  969  SW  UP 

FEEDER 

AMPS:  14  VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

306.3  KW 

101.2  KVAR 

322.6  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0  KVAR 

.0  KVA 

LOAD  TO:  975  9-16  PRI 

FEEDER 

AMPS:  14 

VOLTAGE  DROP: 

62.  XVD:  .5 

PROJECTED  POWER  FLOW: 

306.3  KW 

101.2  KVAR 

322.6  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

1.4  KW 

.7  KVAR 

1.5  KVA 
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BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
*»*******«*******************************************************«*********** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


==  BUS:  975  9-16  PRI 

DESIGN  VOLTAGE:  13200 

BUS  VOLTAGE: 

13148  %VD: 

.4 

-  ru  DUO  vui 

.ryi 

^  ANGLE : 

DEGRiiES 

LOAD  FROM:  972  SW  DOWN 

FEEDER 

AMPS: 

14 

VOLTAGE  DROP: 

62.  XVD: 

.5 

PROJECTED  POWER  FLOW: 

304,9  KW 

100.6 

KVAR 

321.0  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

1.4  KW 

.7 

KVAR 

1.5  KVA 

LOAD  TO:  977  9-19  PRI 

FEEDER 

AMPS: 

1 

VOLTAGE  DROP: 

4.  XVD: 

.0 

PROJECTED  POWER  FLOW: 

16.3  KW 

5.4 

KVAR 

17.2  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

LOAD  TO:  980 

FEEDER 

AMPS: 

13 

VOLTAGE  DROP: 

25.  XVD: 

.2 

PROJECTED  POWER  FLOW: 

288.6  KW 

95.2 

KVAR 

303.9  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.5  KW 

.2 

KVAR 

.6  KVA 

— =  BUS:  977  9-19  PR I  DESIGN  VOLTAGE: 
»=======================  pu  BUS  VOLTAGE; 

PROJECTED  SPECIAL  BUS  LOAD: 


13200  BUS  VOLTAGE: 
.996  ANGLE: 


13144  XVD:  .4 
-3.9  DEGREES 


16.3  KU 


5.4  KVAR 


LOAD  FROM:  975  9-16  PRI  FEEDER  AMPS:  1  VOLTAGE  DROP:  4.  XVD:  .0 

PROJECTED  POWER  FLOW:  16.3  KW  5.4  KVAR 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR 


====  BUS:  980  DESIGN  VOLTAGE:  13200 
=========================  PU  BUS  VOLTAGE:  .994  ANGLE:  -3.9  DEGREES 

LOAD  FROM:  975  9-16  PRI  FEEDER  AMPS:  13  VOLTAGE  DROP:  25.  XVD:  .2 
PROJECTED  POWER  FLOW:  288.0  KW  95.0  KVAR  303.3  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .5  KW  .2  KVAR  .6  KVA 


17.2  KVA  PF:  .95  LAGGING 
.0  KVA 


BUS  VOLTAGE:  13123  XVD:  .6 


LOAD  TO:  982  9-20  PRI  FEEDER  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  6.1  KW  2.0  KVAR  6.4  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


LOAD  TO:  983  9-25  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  13  VOLTAGE  DROP: 

281.9  KW  93.0  KVAR  296.9  KVA 

.8  KW  .4  KVAR  .9  KVA 


.  XVD:  .3 
.95  UGGING 
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CASE  2  LOAD  FLOW  STUDY  •  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
★**♦*♦**#*★**♦**♦**★**★*♦*♦★**★*♦**★*♦*♦♦♦*♦***********♦********♦♦*****♦***** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


====  BUS:  982  9-20  PRI  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13123  XVD:  .6 

PU  BUS  VOLTAGE:  .994  ANGLE:  *3.9  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  6.1  KW  2.0  KVAR 

LOAD  FROM:  980  FEEDER  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  6.1  KW  2.0  KVAR  6.4  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


ssss  BUS:  983  9-25  PRI  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13082  XVD:  .9 
==========s=======sss=  PU  BUS  VOLTAGE:  .991  ANGLE:  -4.0  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  159.7  KW  52.5  KVAR 

LOAD  FROM:  980  FEEDER  AMPS:  13  VOLTAGE  DROP:  41.  XVD:  .3 
PROJECTED  POWER  FLOW:  281.1  KW  92.5  KVAR  295.9  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .8  KW  .4  KVAR  .9  KVA 

LOAD  TO:  984  9-25  SEC  TRANSF  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .0  KW  .0  KVAR  .0  KVA  PF:  .00  LEADING 
LOSSES  THRU  TRANSF:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  985  9-34  PRI  FEEDER  AMPS:  6  VOLTAGE  DROP:  6.  XVD:  .0 
PROJECTED  POWER  FLOW:  121.4  KW  40.0  KVAR  127.8  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .0  KVAR  .1  KVA 


SEES  BUS:  984  9-25  SEC  DESIGN  VOLTAGE:  208  BUS  VOLTAGE:  206  XVD:  .9 

EEEEEEEEEEEEEEEEEEEEEEEEE  PU  BUS  VOLTAGE:  .991  ANGLE:  -4.0  DEGREES 

***•  NO  LOAD  SPECIFIED  **•* 


EEEE  BUS:  985  9-34  PRI  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13076  XVD:  .9 

EEEEEEEEEEEEEEEEEEEEEEEEE  RU  BUS  VOLTAGE:  .991  ANGLE:  -4.0  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  10.5  KW  3.4  KVAR 

LOAD  FROM:  983  9-25  PRI  FEEDER  AMPS:  6  VOLTAGE  DROP:  6.  XVD:  .0 

PROJECTED  POWER  FLOW:  121.3  KW  40.0  KVAR  127.8  KVA  PF:  .95  UGGING 

LOSSES  THRU  FEEDER:  .1  KW  .0  KVAR  .1  KVA 

LOAD  TO:  987  FEEDER  AMPS:  5  VOLTAGE  DROP;  17.  XVD;  .1 

PROJECTED  POWER  FLOW;  110.8  KW  36.6  KVAR  116.7  KVA  PF;  .95  LAGGING 

LOSSES  THRU  FEEDER:  .1  KW  .1  KVAR  .2  KVA 
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BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


====  BUS:  987 


DESIGN  VOLTAGE: 
=  PU  BUS  VOLTAGE: 


13200  BUS  VOLTAGE: 
.989  ANGLE: 


13059  XVO:  1.1 
-4.0  DEGREES 


LOAD  FROM:  985  9-34  PRI  FEEDER  AMPS:  5  VOLTAGE  DROP: 
PROJECTED  POWER  FLOW:  110.7  KW  36.5  KVAR  116.6  KVA 
LOSSES  THRU  FEEDER:  .1  KW  .1  KVAR  .2  KVA 


17.  XVD:  .1 
PF:  .95  LAGGING 


LOAD  TO:  990  9-26  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS;  2  VOLTAGE  DROP:  11.  XVO:  .1 
45.2  KW  14.8  KVAR  47.5  KVA  PF:  .95  LAGGING 

.0  KW  .0  KVAR  ,0  KVA 


LOAD  TO:  992 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER; 


FEEDER  AMPS:  3  VOLTAGE  DROP;  43.  XVD;  .3 

65.5  KW  21.6  KVAR  69.0  KVA  PF:  .95  LAGGING 

.2  KW  .1  KVAR  .2  KVA 


====  BUS:  990  9-26  PRI  DESIGN  VOLTAGE; 

=========================  PU  BUS  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


13200  BUS  VOLTAGE:  13048  XVD:  1.2 
.988  ANGLE:  -4.0  DEGREES 

45.1  KW  14.8  KVAR 


LOAD  FROM:  987 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  2  VOLTAGE  DROP:  11.  XVD:  .1 

45.1  KW  14.8  KVAR  47.5  KVA  PF:  .95  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


====  BUS:  992 

DESIGN  VOLTAGE:  13200 

BUS  VOLTAGE: 

PU  BUS  VOLTAGE:  .986  ANGLE: 

LOAD  FROM:  987 

FEEDER 

AMPS:  3 

VOLTAGE  DROP: 

PROJECTED  POWER  FLOW: 

65.3  ICW 

21.6  KVAR 

68.8  KVA 

LOSSES  THRU  FEEDER: 

.2  KW 

.1  KVAR 

.2  KVA 

LOAD  TO:  995  9-30  PRI 

FEEDER 

AMPS:  2 

VOLTAGE  DROP: 

PROJECTED  POWER  FLOW: 

44.9  KW 

14.7  KVAR 

47.3  KVA 

LOSSES  THRU  FEEDER: 

.1  KW 

.0  KVAR 

.1  KVA 

LOAD  TO:  997  9-32  PRI 

FEEDER 

AMPS:  1 

VOLTAGE  DROP: 

PROJECTED  POWER  FLOW: 

20.4  KW 

6.8  KVAR 

21.5  KVA 

LOSSES  THRU  FEEDER: 

.0  KW 

.0  KVAR 

-0  KVA 

13016  XVD:  1.4 
-4.0  DEGREES 

43.  XVD:  .3 
PF;  .95  LAGGING 


30.  XVD:  .2 
PF:  .95  LAGGING 


3.  XVD:  .0 
PF:  .95  LAGGING 
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DATE:20  NOV  95  TIME:  4  52  PM  PAGE  57 

CASE  2  LOAD  FLOW  STUDY  •  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS.  INC.  •  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


»==  BUS:  995  9-30  PRI  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  12985  XVD:  1.6 

pu  BUS  VOLTAGE:  .984  ANGLE:  -4.0  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  44.8  KW  14.7  KVAR 

LOAD  FROM:  992  FEEDER  AMPS:  2  VOLTAGE  DROP:  30.  XVD:  .2 

PROJECTED  POWER  FLOW:  44.8  KW  14.7  KVAR  47.2  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .1  KW  .0  KVAR  .1  KVA 


«=”  BUS:  997  9-32  PRI 


DESIGN  VOLTAGE: 
PU  BUS  VOLTAGE: 
PROJECTED  SPECIAL  BUS  LOAD: 


13200  BUS  VOLTAGE:  13013  XVD:  1.4 
.986  ANGLE:  -4.0  DEGREES 

20.4  KW  6.8  KVAR 


LOAD  FROM:  992 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  1  VOLTAGE  DROP: 

20.4  KW  6.8  KVAR  21.5  KVA 

.0  KW  .0  KVAR  .0  KVA 


3.  XVD:  .0 
PF:  .95  LAGGING 
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0ATE:20  MOV  95  TIHE:  4  52  PM  PAGE  58 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEH 
FORT  GREELY,  ALASICA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  BUS  DATA  SUFMARY 
***************************************************************************** 


BUS# 

NAME 

BASE  VOLT 

PU  VOLT 

BUS# 

NAME 

BASE  VOLT 

PU  VOLT 

10 

GEN  G1 

2400.00 

1.023 

15 

G1  STEP-UP 

2400.00 

1.023 

20 

GEN  G2 

2400.00 

1.017 

25 

G2  STEP-UP 

2400.00 

1.017 

30 

GEN  G3 

2400.00 

1.017 

35 

G3  STEP-UP 

2400.00 

1.017 

40 

GEN  G4 

4160.00 

1.017 

50 

GEN  GS 

4160.00 

1.017 

60 

SWGR  S 

4160.00 

1.017 

62 

SS-1  SEC 

480.00 

1.017 

64 

MCC  4&5 

480.00 

1.017 

66 

SM1A  BLUE 

4160.00 

1.017 

68 

BLUE  SSS 

480.00 

1.017 

70 

SWGR  N 

4160.00 

1.017 

80 

UTILITY 

24900.00 

1.000 

85 

T1  SEC 

4160.00 

1.017 

90 

SWGR  0 

4160.00 

1.017 

100 

FDR  1 

4160.00 

1.017 

105 

F1F12  14 

4160.00 

1.011 

110 

FI  LU 

4160.00 

1.010 

115 

FI  L15 

4160.00 

1.010 

120 

FI  L31 

4160.00 

1.009 

121 

FI  L63 

4160.00 

1.008 

122 

FI  L64 

4160.00 

1.007 

125 

FI  L67 

4160.00 

1.007 

130 

FI  L613 

4160.00 

1.007 

135 

FI  L68 

4160.00 

1.007 

200 

FDR  2 

4160.00 

1.017 

205 

4160.00 

1.015 

210 

2-3  PRI 

4160.00 

1.014 

215 

2-4  PR  I 

4160.00 

1.014 

220 

2-5  PRI 

4160.00 

1.014 

225 

2-3  SEC 

480.00 

1.014 

230 

2-4  SEC 

208.00 

1.014 

235 

F5  F29 

4160.00 

1.014 

236 

F2  F211 

4160.00 

1.014 

240 

FI  F213 

4160.00 

1.013 

300 

FDR  3 

4160.00 

1.017 

301 

F8  F311 

4160.00 

1.016 

303 

F713 

4160.00 

1.016 

305 

F8  F311 

4160.00 

1.015 

310 

F3  19 

4160.00 

1.014 

400 

FDR  4 

4160.00 

1.017 

401 

4-1  PRI 

4160.00 

1.016 

403 

FI  F45 

4160.00 

1.016 

405 

F4  10 

4160.00 

1.015 

410 

F417  UF1 

4160.00 

1.014 

415 

4-6  SEC 

208.00 

1.014 

500 

FDR  5 

4160.00 

1.017 

505 

F4  F5  F6UF 

4160.00 

1.016 

510 

5-1  PRI 

4160.00 

1.016 

512 

5-3  PRI 

4160.00 

1.013 

514 

5-5  PRI 

4160.00 

1.013 

515 

F5  L24 

4160.00 

1.011 

520 

5-6  PRI 

4160.00 

1.011 

525 

F5  L31 

4160.00 

1.011 

530 

F5  L39 

4160.00 

1.011 

531 

F3  L41 

4160.00 

1.010 

535 

F537  L5 

4160.00 

1.010 

540 

F5  L5  UF1 

4160,00 

1.010 

545 

F5  L56  UF1 

4160.00 

1.009 

547 

5-16  SEC 

208.00 

1.009 

550 

F5  L55 

4160.00 

1.010 

555 

4160.00 

1.009 

560 

RICH  SUB 

4160.00 

1.008 

562 

RS  SEC 

13200.00 

1.007 

565 

5-17  PRI 

4160.00 

1.008 

570 

5-18  PRI 

4160.00 

1.008 

575 

F5  51 

4160.00 

1.007 

580 

F5  L85 

4160.00 

1.007 

585 

F5  L87  UF1 

4160.00 

1.007 

590 

F5  L8911 

4160.00 

1.006 

591 

5-23  SEC 

208.00 

1.006 

593 

5-24  SEC 

208.00 

1.006 

595 

F5  L8  25 

4160.00 

1.005 

600 

0/H  BUS 

4160.00 

1.017 

700 

FDR  7 

4160.00 

1.017 

705 

WELL9  POL 

4160.00 

1.017 

707 

7-1  SEC 

480.00 

1.017 

709 

F9  F73 

4160.00 

1.016 

G-56 
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CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEH 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 
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BALANCED  VOLTAGE  1 

DROP  AND 

LOAD 

FLOW  BUS  DATA  SUMMARY 

***************************************************************************** 

BUS# 

NAME 

BASE  VOLT  1 

PU  VOLT 

BUS# 

NAME 

BASE  VOLT 

PU  VOLT 

710 

F7  L11 

4160.00 

1.013 

715 

F7  L13 

4160.00 

1.013 

720 

F713 

4160.00 

1.013 

725 

7-15  PRI 

4160.00 

1.011 

730 

F7  L43 

4160.00 

1.011 

735 

F7  L54 

4160.00 

1.010 

740 

7-17  PRI 

4160.00 

1.010 

745 

4160.00 

1.010 

750 

F7  L72 

4160.00 

1.010 

755 

F7-33 

4160.00 

1.010 

760 

7-21  PRI 

4160.00 

1.009 

765 

7-22  PRI 

4160.00 

1.009 

770 

7-23  PRI 

4160.00 

1.009 

775 

7-24  PRI 

4160.00 

1.009 

800 

FDR  8 

4160.00 

1.017 

805 

F8  L11 

4160.00 

1.012 

810 

F8  L23 

4160.00 

1.009 

815 

F8  L25 

4160.00 

1.009 

817 

F8  22 

4160.00 

1.008 

820 

F8  30  UF1 

4160.00 

1.006 

825 

8-22  PRI 

4160.00 

1.005 

900 

FDR  9 

4160.00 

1.017 

905 

STEP  SEC 

13200.00 

1-010 

910 

F  96 

13200.00 

1.010 

915 

F910 

13200.00 

1.010 

920 

F940 

13200.00 

1.008 

925 

() 

13200.00 

1.007 

930 

RICH  SUB 

13200.00 

1.007 

935 

9-8  PRI 

13200.00 

1.006 

940 

9-9  PRI 

13200.00 

1.006 

945 

F949  LI 

13200.00 

1.008 

950 

9-12  PRI 

13200.00 

1.008 

955 

9-11  PRI 

13200.00 

1.008 

960 

9-13  PRI 

13200.00 

1.007 

963 

9-14  PRI 

13200.00 

1.002 

966 

9-15  PRI 

13200.00 

1.001 

969 

SU  UP 

13200.00 

1.001 

972 

SW  DOWN 

13200.00 

1.001 

975 

9-16  PRI 

13200.00 

.996 

977 

9-19  PRI 

13200.00 

.996 

980 

13200.00 

.994 

982 

9-20  PRI 

13200.00 

.994 

983 

9-25  PRI 

13200.00 

.991 

984 

9-25  SEC 

208.00 

.991 

985 

9-34  PRI 

13200.00 

.991 

987 

13200.00 

.989 

990 

9-26  PRI 

13200.00 

.988 

992 

13200.00 

.986 

995 

9-30  PRI 

13200.00 

.984 

997 

9-32  PRI 

13200.00 

.986 

BALANCED 

VOLTAGE  DROP  AND  LOAD  FLOW  BRANCH  DATA  SUMMARY 

FROM 

NAME 

TO  NAME 

TYPE 

VDX  AMPS 

KVA 

RATINGS 

10 

GEN  G1 

15  Gl  STEP-UP 

FDR 

.03  235.10 

1000.00 

50.56 

15 

G1  STEP-UP 

10  GEN 

Gl 

FDR 

.03  235.10 

999.75 

50.56 

15 

G1  STEP-UP 

60  SUGR 

S 

TX2 

.58  235.10 

999.75 

UNKNOW 

20 

GEN  G2 

25  G2  STEP-UP 

FDR 

.00  .00 

.00 

.00 

25 

G2  STEP-UP 

20  GEN 

G2 

FDR 

.00  .00 

.00 

.00 

25 

G2  STEP-UP 

60  SUGR 

S 

TX2 

.00  .00 

.00 

UNKNOW 

30 

GEN  G3 

35  G3  STEP-UP 

FDR 

.00  .00 

.00 

.00 

35 

G3  STEP-UP 

30  GEN 

G3 

FDR 

.00  .00 

.00 

.00 

35 

G3  STEP-UP 

60  SUGR 

S 

TX2 

.00  .00 

.00 

UNKNOW 

40 

GEN  G4 

70  SWGR 

N 

FDR 

.00  .00 

.00 

.00 

50 

GEN  G5 

70  SUGR 

N 

FDR 

.00  .00 

.00 

.00 

G-57 
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OATE:20  NOV  95  TIME:  4  52  PM  PAGE 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  •  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  BRANCH  DATA  SUWIARY 
***************************************************************************** 


FROM 

NAME 

TO 

NAME 

TYPE 

VDX 

AMPS 

iCVA 

RATING% 

60 

SUGR  S 

15 

G1  STEP-UP 

TX2 

.58 

135.64 

994.05 

UNKNOW 

60 

SWGR  S 

25 

G2  STEP-UP 

TX2 

.00 

.00 

.00 

UNKNOW 

60 

SWGR  S 

35 

G3  STEP-UP 

TX2 

.00 

.00 

.00 

UNKNOW 

60 

SWGR  S 

62 

SS-1  SEC 

TX2 

.00 

.02 

.17 

UNKNOW 

60 

SWGR  S 

66 

SM1A  BLUE 

FDR 

.00 

.03 

.25 

.01 

60 

SWGR  S 

70 

SWGR  N 

FDR 

.00 

188.71 

1382.99 

40.58 

60 

SWGR  S 

100 

FDR  1 

FDR 

.02 

80.08 

586.87 

34.82 

60 

SWGR  S 

200 

FDR  2 

FDR 

.02 

77.44 

567.52 

33,67 

60 

SWGR  S 

300 

FDR  3 

FDR 

.01 

53.85 

394.65 

23,41 

60 

SWGR  S 

400 

FDR  4 

FDR 

.01 

59.97 

439.51 

26.07 

60 

SWGR  S 

500 

FDR  5 

FDR 

.01 

38.35 

281.04 

16.67 

62 

SS-1  SEC 

60 

SWGR  S 

TX2 

.00 

.20 

.17 

UNKNOW 

62 

SS-1  SEC 

64 

MCC  4&5 

FDR 

.00 

.20 

.17 

.04 

64 

MCC  4&5 

62 

SS-1  SEC 

FDR 

.00 

.20 

.17 

.04 

64 

MCC  4&5 

68 

BLUE  SSS 

FDR 

.00 

.30 

.25 

.06 

64 

MCC  4&5 

90 

SWGR  0 

TX2 

.00 

.49 

.42 

UNKNOW 

66 

SM1A  BLUE 

60 

SWGR  S 

FDR 

.00 

.03 

.25 

.01 

66 

SM1A  BLUE 

68 

BLUE  SSS 

TX2 

.00 

.03 

.25 

UNKNOW 

68 

BLUE  SSS 

64 

MCC  4&5 

FDR 

.00 

.30 

.25 

,06 

68 

BLUE  SSS 

66 

SM1A  BLUE 

TX2 

.00 

.30 

.25 

UNKNOW 

70 

SWGR  N 

40 

GEN  G4 

FDR 

.00 

.00 

.00 

.00 

70 

SWGR  N 

50 

GEN  G5 

FDR 

.00 

.00 

.00 

.00 

70 

SWGR  N 

60 

SWGR  S 

FDR 

.00 

188.71 

1383.02 

40.58 

70 

SWGR  N 

90 

SWGR  0 

FDR 

.00 

188.71 

1383.02 

51.00 

80 

UTILITY 

85 

T1  SEC 

TX2 

-1.73 

67.03 

2890.77 

UNKNOW 

85 

T1  SEC 

80 

UTILITY 

TX2 

-1.73 

381.15 

2793,82 

UNKNOW 

85 

T1  SEC 

90 

SWGR  0 

FDR 

.01 

381.15 

2793.82 

103.01 

90 

SWGR  0 

64 

MCC  4&5 

TX2 

.00 

.06 

.42 

UNKNOW 

90 

SWGR  0 

70 

SWGR  N 

FDR 

.00 

188.71 

1383.09 

51-00 

90 

SWGR  0 

85 

T1  SEC 

FDR 

.01 

381.15 

2793.56 

103,01 

90 

SWGR  0 

600 

0/H  BUS 

FDR 

.00 

.00 

.00 

.00 

90 

SWGR  0 

700 

FDR  7 

FDR 

.02 

71.02 

520.52 

30.88 

90 

SWGR  0 

800 

FDR  8 

FDR 

.01 

59.17 

433.70 

25,73 

90 

SWGR  0 

900 

FDR  9 

FDR 

.02 

65.19 

477.84 

28.35 

100 

FOR  1 

60 

SWGR  S 

FDR 

.02 

80.08 

586.77 

34.82 

100 

FDR  1 

105 

F1F12  14 

FDR 

-62 

80.08 

586.77 

22.43 

105 

F1F12  14 

100 

FDR  1 

FDR 

.62 

80.08 

583.21 

22,43 

105 

F1F12  14 

110 

FI  L14 

FDR 

.08 

78.77 

573.67 

22.06 

110 

FI  L14 

105 

F1F12  14 

FDR 

.08 

78.77 

573.21 

22.06 

110 

FI  L14 

115 

FI  L15 

FDR 

.01 

3.68 

26.77 

1,03 
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0ATE;20  NOV  95  TIME:  4  52  PM  PAGE  61 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  CREELY,  AUSKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  BRANCH  DATA  SUMMARY 
*♦****♦**★*♦*****★♦***★*★*★*♦*****★*★****★****♦**♦******♦**♦******♦********** 


FROM 

NAME 

TO 

NAME 

110 

FI 

L14 

120 

FI  L31 

115 

FI 

L15 

110 

FI  L14 

120 

FI 

L31 

110 

FI  L14 

120 

FI 

L31 

121 

FI  L63 

121 

FI 

L63 

120 

FI  L31 

121 

FI 

L63 

122 

F1  L64 

121 

FI 

L63 

125 

FI  L67 

122 

FI 

L64 

121 

FI  L63 

125 

FI 

L67 

121 

FI  L63 

125 

FI 

L67 

130 

FI  L613 

125 

FI 

L67 

135 

FI  L68 

130 

FI 

L613 

125 

FI  L67 

135 

FI 

L68 

125 

FI  L67 

200 

FDR  2 

60 

SUGR  S 

200 

FDR  2 

205 

205 

200 

FDR  2 

205 

210 

2-3  PRI 

205 

235 

F5  F29 

210 

2-3  PR I 

205 

210 

2-3  PR I 

215 

2-4  PRI 

210 

2-3  PR I 

225 

2-3  SEC 

215 

2-4  PRI 

210 

2-3  PRI 

215 

2-4  PRI 

220 

2-5  PRI 

215 

2-4  PRI 

230 

2-4  SEC 

220 

2-; 

)  PRI 

215 

2-4  PRI 

225 

2-3  SEC 

210 

2-3  PRI 

230 

2-4  SEC 

215 

2-4  PRI 

235 

F5 

F29 

205 

235 

F5 

F29 

236 

F2  F211 

236 

F2 

F211 

235 

F5  F29 

236 

F2 

F211 

240 

FI  F213 

240 

F1 

F213 

236 

F2  F211 

300 

FDR  3 

60 

SWGR  S 

300 

FDR  3 

301 

F8  F311 

301 

F8 

F311 

300 

FOR  3 

301 

F8 

F311 

303 

F713 

303 

F713 

301 

F8  F311 

303 

F713 

305 

F8  F311 

305 

F8 

F311 

303 

F713 

305 

F8 

F311 

310 

F3  19 

TYPE 

VDX 

AMPS 

ICVA 

RATINGX 

FDR 

.15 

71.99 

523.86 

20.16 

FDR 

.01 

3.68 

26.77 

1.03 

FDR 

.15 

71.99 

523.10 

20.16 

FDR 

.09 

39.28 

285-41 

11.00 

FDR 

.09 

39.28 

285.16 

11.00 

FDR 

.01 

14.38 

104.43 

4.03 

FDR 

.02 

15.74 

114.27 

4.41 

FDR 

.01 

14.38 

104.41 

4.03 

FDR 

.02 

15.74 

114.25 

4.41 

FDR 

.02 

4.55 

33.05 

1.28 

FDR 

.00 

2.08 

15.09 

.58 

FDR 

.02 

4.55 

33.05 

1.28 

FDR 

.00 

2.08 

15.09 

.58 

FDR 

.02 

77.44 

567.42 

33.67 

FOR 

.24 

77.44 

567.42 

21.69 

FDR 

.24 

77.44 

566.09 

21.69 

FDR 

.03 

34.68 

253.50 

9.71 

FDR 

.07 

32.56 

238.05 

9.12 

FDR 

.03 

34.68 

253.43 

9.71 

FDR 

.01 

21.63 

158.11 

6.06 

TX2 

.00 

.00 

.00 

UNXNOU 

FDR 

.01 

21.63 

158.10 

6.06 

FDR 

.01 

8.59 

62.78 

2.41 

TX2 

.00 

.00 

-00 

UNKNOW 

FDR 

.01 

8.59 

62.77 

2.41 

TX2 

.00 

.00 

.00 

UNKNOW 

TX2 

.00 

.00 

.00 

UNKNOW 

FDR 

.07 

32.56 

237.89 

9.12 

FDR 

.03 

26.07 

190.42 

7.30 

FDR 

.03 

26.07 

190.36 

7.30 

FDR 

.02 

13.03 

95.17 

3.65 

FDR 

.02 

13.03 

95.16 

3.65 

FDR 

.01 

53.85 

394.60 

23.41 

FDR 

.11 

53.85 

394.60 

15.08 

FDR 

.11 

53.85 

394.17 

15.08 

FDR 

-03 

26.25 

192.15 

7.35 

FDR 

.03 

26.25 

192.10 

7.35 

FDR 

.05 

26.25 

192.10 

7.35 

FDR 

.05 

26.25 

191.99 

7.35 

FDR 

.15 

24.02 

175.70 

6.73 

G-59 


62 


DATE:20  MOV  95  TIME:  4  52  PH  PAGE 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  AUSKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  BRANCH  DATA  SUMMARY 

*******1i************ii******»*iHt****1t******1t****1fk****1t****************ti*****» 


FROH 

NAME 

TO 

NAME 

TYPE 

VD% 

AMPS 

KVA 

RATING% 

310 

F3  19 

305 

F8  F311 

FDR 

•  15 

24.02 

175.45 

6.73 

400 

FDR  4 

60 

SUGR  S 

FDR 

.01 

59.97 

439.44 

26.07 

400 

FDR  4 

401 

4-1  PRI 

FDR 

.08 

59.97 

439.44 

16.80 

401 

4-1  PRI 

400 

FDR  4 

FDR 

.08 

59.97 

439.11 

16.80 

401 

4-1  PRI 

403 

FI  F45 

FDR 

.06 

48.82 

357.47 

13.67 

403 

FI  F45 

401 

4-1  PRI 

FDR 

.06 

48.82 

357.25 

13.67 

403 

FI  F45 

405 

F4  10 

FOR 

.08 

30.84 

225.70 

8.64 

405 

F4  10 

403 

FI  F45 

FOR 

.08 

30.84 

225.52 

8.64 

405 

F4  10 

410 

F417  UF1 

FDR 

.11 

21.18 

154.85 

5.93 

410 

F417  UF1 

405 

F4  10 

FDR 

.11 

21.18 

154.69 

5.93 

410 

F417  UF1 

415 

4-6  SEC 

TX2 

.00 

.00 

.00 

UNKNOW 

415 

4-6  SEC 

410 

F417  UFl 

TX2 

.00 

.00 

.00 

UNKNOW 

500 

FOR  5 

60 

SWGR  S 

FDR 

.01 

38.35 

281.02 

16.67 

500 

FOR  5 

505 

F4  F5  F6UF 

FDR 

.12 

38.35 

281.02 

10.74 

505 

F4  F5  F6UF 

500 

FDR  5 

FDR 

.12 

38.35 

280.68 

10.74 

505 

F4  F5  F6UF 

510 

5-1  PRI 

FDR 

.01 

4.59 

33.61 

1.29 

505 

F4  F5  F6UF 

512 

5-3  PRI 

FDR 

.28 

33.76 

247.07 

9.46 

510 

5-1  PRI 

505 

F4  F5  F6UF 

FOR 

.01 

4.59 

33.61 

1.29 

512 

5-3  PRI 

505 

F4  F5  F6UF 

FDR 

.28 

33.76 

246.39 

9.46 

512 

5-3  PRI 

514 

5-5  PRI 

FDR 

.00 

.76 

5.53 

.21 

512 

5-3  PRI 

515 

F5  L24 

FDR 

.19 

30.91 

225.62 

8.66 

514 

5-5  PRI 

512 

5-3  PRI 

FDR 

.00 

.76 

5.53 

.21 

515 

F5  L24 

512 

5-3  PRI 

FDR 

.19 

30.91 

225.20 

8.66 

515 

F5  L24 

520 

5-6  PRI 

FDR 

.01 

.75 

5.49 

.72 

515 

F5  L24 

525 

F5  L31 

FDR 

.03 

28.95 

210.89 

8.11 

520 

5-6  PRI 

515 

F5  L24 

FDR 

.01 

.75 

5.49 

.72 

525 

F5  L31 

515 

F5  L24 

FDR 

.03 

28.95 

210.83 

8.11 

525 

F5  L31 

530 

F5  L39 

FDR 

.01 

.75 

5.46 

.21 

525 

F5  L31 

531 

F3  L41 

FDR 

.04 

14.25 

103.78 

3.99 

525 

F5  131 

535 

F537  L5 

FDR 

.09 

12.74 

92.78 

3.57 

530 

F5  L39 

525 

F5  L31 

FDR 

.01 

.75 

5.46 

.21 

531 

F3  L41 

525 

F5  L31 

FDR 

.04 

14.25 

103.75 

3.99 

531 

F3  L41 

535 

F537  L5 

FOR 

.05 

11.90 

86.63 

3.33 

535 

F537  L5 

525 

F5  L31 

FDR 

.09 

12.74 

92.69 

3.57 

535 

F537  L5 

531 

F3  L41 

FDR 

.05 

11.90 

86.59 

3.33 

535 

F537  L5 

540 

F5  L5  UFl 

FDR 

.00 

2.39 

17.42 

.67 

535 

F537  L5 

555 

FDR 

.12 

21.50 

156.43 

7.79 

540 

F5  L5  UF1 

535 

F537  L5 

FDR 

.00 

2.39 

17.42 

.67 

540 

F5  L5  UF1 

545 

F5  L56  UFl 

FDR 

.05 

1.77 

12.89 

.96 

540 

F5  L5  UF1 

550 

F5  L55 

FDR 

.00 

.31 

2.28 

.09 

G-60 


DATE:20  NOV  95  TINE:  4  52  PM  PAGE  63 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS.  INC.  -  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  BRANCH  DATA  SUMMARY 
*****••*••*******••*•«****•***•*••********•*****•*****************•*****•*••* 


FROM 

NAME 

TO 

NAME 

TYPE 

VDX 

AMPS 

KVA 

RATINGX 

545 

F5  L56  UF1 

540 

F5  L5  UF1 

FDR 

.05 

1.77 

12.89 

.96 

545 

F5  L56  UF1 

547 

5-16  SEC 

TX2 

.00 

.00 

.00 

UNKNOU 

547 

5-16  SEC 

545 

F5  156  UF1 

TX2 

.00 

.00 

.00 

UNKNOW 

550 

F5  L55 

540 

F5  L5  UF1 

FDR 

.00 

.31 

2.28 

.09 

555 

535 

F537  L5 

FDR 

.12 

21.50 

156.24 

7.79 

555 

560 

RICH  SUB 

FDR 

.09 

3.78 

27.47 

1.37 

555 

565 

5-17  PRI 

FDR 

.10 

17.72 

128.77 

6.42 

560 

RICH  SUB 

555 

FDR 

.09 

3.78 

27.44 

1.37 

560 

RICH  SUB 

562 

RS  SEC 

TX2 

.12 

3.78 

27.44 

UNKNOU 

562 

RS  SEC 

560 

RICH  SUB 

TX2 

.12 

1.19 

27.41 

UNKNOU 

562 

RS  SEC 

930 

RICH  SUB 

FDR 

.00 

1.19 

27.41 

.85 

565 

5-17  PRI 

555 

FDR 

.10 

17.72 

128.64 

6.42 

565 

5-17  PRI 

570 

5-18  PRI 

FDR 

.00 

1.21 

8.78 

.44 

565 

5-17  PRI 

575 

F5  51 

FDR 

.03 

15.76 

114.46 

5.71 

570 

5-18  PRI 

565 

5-17  PRI 

FDR 

.00 

1.21 

8.78 

.44 

575 

F5  51 

565 

5-17  PRI 

FDR 

.03 

15.76 

114,42 

5.71 

575 

F5  51 

580 

F5  L85 

FDR 

.07 

15.47 

112.28 

5.61 

580 

F5  L85 

575 

F5  51 

FDR 

.07 

15.47 

112.21 

5.61 

580 

F5  L85 

585 

F5  L87  UF1 

FDR 

.01 

3.53 

25.63 

1.28 

580 

F5  L85 

590 

F5  L8911 

FDR 

.05 

10.74 

77.87 

7.67 

585 

F5  L87  UF1 

580 

F5  L85 

FDR 

.01 

3.53 

25.63 

1.28 

590 

F5  L8911 

580 

F5  L85 

FDR 

.05 

10.74 

77.83 

7.67 

590 

F5  L8911 

591 

5-23  SEC 

TX2 

.00 

.00 

.00 

UNKNOU 

590 

F5  L8911 

593 

5-24  SEC 

TX2 

.00 

.00 

.00 

UNKNOU 

590 

F5  L8911 

595 

F5  L8  25 

FDR 

.11 

4.81 

34.87 

3.44 

591 

5-23  SEC 

590 

F5  L8911 

TX2 

.00 

.00 

.00 

UNKNOU 

593 

5-24  SEC 

590 

F5  L8911 

TX2 

.00 

.00 

.00 

UNKNOU 

595 

F5  L8  25 

590 

F5  L8911 

FDR 

.11 

4.81 

34.83 

3.44 

600 

0/H  BUS 

90 

SWGR  0 

FDR 

.00 

.00 

.00 

.00 

700 

FDR  7 

90 

SWGR  0 

FDR 

.02 

71.02 

520.43 

30.88 

700 

FDR  7 

705 

WELL9  POL 

FDR 

.02 

71.02 

520.43 

19.89 

705 

WELL9  POL 

700 

FDR  7 

FDR 

.02 

71.02 

520.34 

19.89 

705 

WELL9  POL 

707 

7-1  SEC 

TX2 

.00 

.00 

.00 

UNKNOU 

705 

WELL9  POL 

709 

F9  F73 

FDR 

.07 

64.90 

475.55 

18.18 

707 

7-1  SEC 

705 

WELL9  POL 

TX2 

.00 

.00 

.00 

UNKNOU 

709 

F9  F73 

705 

WELL9  POL 

FDR 

.07 

64.90 

475.23 

18.18 

709 

F9  F73 

710 

F7  L11 

FDR 

.27 

52.60 

385.10 

14.73 

710 

F7  L11 

709 

F9  F73 

FDR 

.27 

52.60 

384.08 

14.73 

710 

F7  L11 

715 

F7  L13 

FDR 

.01 

3.11 

22.74 

.87 

710 

F7  L11 

720 

F713 

FDR 

.09 

37.03 

270.40 

10.37 

0ATE:20  NOV  95  TIME:  4  52  PM  PAGE  64 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  BRANCH  DATA  SUMMARY 


FROM 

NAME 

TO 

NAME 

TYPE 

VD% 

AMPS 

KVA 

RATINGS 

715 

F7  L13 

710 

F7  L11 

FDR 

.01 

3.11 

22.73 

.87 

720 

F713 

710 

F7  L11 

FDR 

.09 

37.03 

270.14 

10.37 

720 

F713 

725 

7-15  PRI 

FDR 

.20 

32.45 

236.75 

9.09 

725 

7-15  PRI 

720 

F713 

FDR 

,20 

32.45 

236.28 

9.09 

725 

7-15  PRI 

730 

F7  L43 

FDR 

.01 

1.77 

12.92 

.50 

725 

7-15  PRI 

735 

F7  L54 

FDR 

.03 

17.10 

124.54 

4,79 

730 

F7  L43 

725 

7-15  PRI 

FDR 

.01 

1.77 

12.92 

.50 

735 

F7  L54 

725 

7-15  PRI 

FDR 

.03 

17.10 

124.51 

4.79 

735 

F7  L54 

740 

7-17  PRI 

FOR 

.01 

2.48 

18.08 

.70 

735 

F7  L54 

745 

FOR 

.04 

11.52 

83.84 

3.23 

740 

7-17  PRI 

735 

F7  L54 

FDR 

.01 

2.48 

18.08 

.70 

745 

735 

F7  L54 

FDR 

,04 

11.52 

83.81 

3.23 

745 

750 

F7  L72 

FOR 

.01 

4.12 

29.99 

1.15 

745 

760 

7-21  PRI 

FDR 

.05 

7.40 

53.82 

2.07 

750 

F7  L72 

745 

FDR 

.01 

4.12 

29.99 

1.15 

750 

F7  L72 

755 

F7-33 

FDR 

.00 

1.02 

7.42 

.29 

755 

F7-33 

750 

F7  L72 

FDR 

.00 

1.02 

7.42 

.29 

760 

7-21  PRI 

745 

FDR 

.05 

7.40 

53.79 

2.07 

760 

7-21  PRI 

765 

7-22  PRI 

FDR 

.02 

5.62 

40.91 

1.58 

765 

7-22  PRI 

760 

7-21  PRI 

FDR 

.02 

5.62 

40.90 

1.58 

765 

7-22  PRI 

770 

7-23  PRI 

FDR 

.01 

2.52 

18.36 

.71 

770 

7-23  PRI 

765 

7-22  PRI 

FDR 

.01 

2.52 

18.36 

.71 

770 

7-23  PRI 

775 

7-24  PRI 

FDR 

.01 

1.77 

12.88 

.50 

775 

7-24  PRI 

770 

7-23  PRI 

FDR 

.01 

1.77 

12.88 

.50 

800 

FDR  8 

90 

SUGR  0 

FDR 

.01 

59.17 

433.64 

25,73 

800 

FDR  8 

805 

F8  L11 

FDR 

.55 

59.17 

433.64 

16.58 

805 

F8  L11 

800 

FDR  8 

FDR 

.55 

59.17 

431.30 

16.58 

805 

F8  L11 

810 

F8  L23 

FDR 

.28 

54.73 

398.94 

15.33 

810 

F8  L23 

805 

F8  111 

FDR 

.28 

54.73 

397.83 

15.33 

810 

F8  L23 

815 

F8  L25 

FDR 

.00 

.63 

4.59 

.18 

810 

F8  L23 

817 

F8  22 

FDR 

.04 

43.34 

315.05 

12.14 

815 

F8  L25 

810 

F8  L23 

FDR 

.00 

.63 

4.59 

.18 

817 

F8  22 

810 

F8  L23 

FDR 

.04 

43.34 

314.91 

12.14 

817 

F8  22 

820 

F8  30  UF1 

FDR 

.21 

36.84 

267.65 

10.32 

820 

F8  30  UF1 

817 

F8  22 

FDR 

.21 

36.84 

267.10 

10.32 

820 

F8  30  UF1 

825 

8-22  PRI 

FDR 

.17 

19.79 

143.50 

5,54 

825 

8-22  PRI 

820 

F8  30  UF1 

FDR 

.17 

19.79 

143.25 

5.54 

900 

FDR  9 

90 

SWGR  0 

FDR 

.02 

65.19 

477.76 

28.35 

900 

FDR  9 

905 

STEP  SEC 

TX2 

.69 

65.19 

477.76 

UNKNOW 

905 

STEP  SEC 

900 

FDR  9 

TX2 

.69 

20.55 

474.53 

UNKNOW 

G-62 


DATE:20  NOV  95  TINE:  4  52  PH  PA( 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEH 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  BRANCH  DATA  SUMMARY 


FROM 

NAME 

TO 

NAME 

905 

STEP  SEC 

910 

F  96 

910 

F  96 

905 

STEP  SEC 

910 

F  96 

915 

F910 

915 

F910 

910 

F  96 

915 

F910 

920 

F940 

920 

F940 

915 

F910 

920 

F940 

945 

F949  LI 

925 

() 

930 

RICH  SUB 

925 

() 

935 

9-8  PRI 

930 

RICH  SUB 

562 

RS  SEC 

930 

RICH  SUB 

925 

() 

935 

9-8  PR  I 

925 

() 

935 

9-8  PRI 

940 

9-9  PRI 

940 

9-9  PRI 

935 

9-8  PRI 

945 

F949  LI 

920 

F940 

945 

F949  LI 

950 

9-12  PRI 

945 

F949  LI 

960 

9-13  PRI 

950 

9-12  PRI 

945 

F949  LI 

950 

9-12  PRI 

955 

9-11  PRI 

955 

9-11  PRI 

950 

9-12  PRI 

960 

9-13  PRI 

945 

F949  LI 

960 

9-13  PRI 

963 

9-14  PRI 

963 

9-14  PRI 

960 

9-13  PRI 

963 

9-14  PRI 

966 

9-15  PRI 

966 

9-15  PRI 

963 

9-14  PRI 

966 

9-15  PRI 

969 

SU  UP 

969 

SU  UP 

966 

9-15  PRI 

969 

SU  UP 

972 

SU  DOWN 

972 

SU  DOWN 

969 

SU  UP 

972 

SU  DOWN 

975 

9-16  PRI 

975 

9-16  PRI 

972 

SU  DOWN 

975 

9-16  PRI 

977 

9-19  PRI 

975 

9-16  PRI 

980 

977 

9-19  PRI 

975 

9-16  PRI 

980 

975 

9-16  PRI 

980 

982 

9-20  PRI 

980 

983 

9-25  PRI 

982 

9-20  PRI 

980 

983 

9-25  PRI 

980 

983 

9-25  PRI 

984 

9-25  SEC 

TYPE 

VOX 

AMPS 

KVA 

RATINGX 

FDR 

.02 

20.55 

474.53 

5.76 

FDR 

.02 

20.55 

474.44 

5.76 

FDR 

.03 

19.72 

455.32 

5.52 

FDR 

.03 

19.72 

455.20 

5.52 

FDR 

.12 

16.95 

391.23 

4.75 

FDR 

.12 

16.95 

390,75 

4.75 

FDR 

.02 

16.47 

379.75 

4.61 

FOR 

.01 

1.19 

27.41 

.85 

FDR 

.01 

1.19 

27.41 

1.13 

FDR 

.00 

1.19 

27.41 

.85 

FDR 

.01 

1.19 

27.41 

.85 

FDR 

.01 

1.19 

27.41 

1.13 

FDR 

.03 

.71 

16.45 

.68 

FDR 

.03 

.71 

16.44 

.68 

FDR 

.02 

16.47 

379.67 

4.61 

FDR 

.01 

.38 

8.80 

.36 

FDR 

.14 

15.84 

365.15 

8.61 

FDR 

.01 

.38 

8.79 

.36 

FDR 

.00 

.19 

4.40 

.18 

FDR 

.00 

.19 

4.40 

.18 

FDR 

.14 

15.84 

364.64 

8.61 

FDR 

.45 

15.01 

345.64 

8.16 

FDR 

.45 

15.01 

344.08 

8.16 

FDR 

.12 

14.19 

325.24 

7.71 

FDR 

.12 

14.19 

324.84 

7.71 

FDR 

.03 

14.10 

322.67 

7.66 

FDR 

.03 

14.10 

322.56 

7.66 

FDR 

.00 

14.10 

322.56 

3.03 

FDR 

.00 

14.10 

322.56 

3.03 

FDR 

.47 

14.10 

322.56 

7.66 

FDR 

.47 

14.10 

321.04 

7.66 

FDR 

.03 

,75 

17.18 

.41 

FDR 

.19 

13.34 

303.86 

7.25 

FDR 

.03 

.75 

17.17 

.41 

FOR 

.19 

13.34 

303.30 

7.25 

FDR 

.00 

.28 

6.42 

.15 

FDR 

.31 

13.06 

296.88 

7.10 

FDR 

.00 

.28 

6.42 

.15 

FDR 

.31 

13.06 

295.94 

7.10 

TX2 

.00 

.00 

.00 

UNKNOU 

G-63 


DATE:20  NOV  95  TIME:  4  52  PM  PAGE  66 

CASE  2  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSEM 
FORT  GREELY,  ALASKA  -  1995  TO  1997  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  BRANCH  DATA  SUMMARY 

*************************1l****ic1t**1r*1r**********************»*******1H,*1,i,1H,1H,1, 


FROM 

NAME 

TO 

NAME 

TYPE 

VD% 

AMPS 

KVA 

RATINGX 

983 

9-25 

PR  I 

985 

9-34 

PRI 

FDR 

.04 

5.64 

127.82 

3.07 

984 

9-25 

SEC 

983 

9-25 

PRI 

TX2 

.00 

.00 

.00 

UNKNOU 

985 

9-34 

PRI 

983 

9-25 

PRI 

FDR 

.04 

5.64 

127.76 

3.07 

985 

9-34 

PR  I 

987 

FDR 

.13 

5.15 

116.72 

2.80 

987 

985 

9-34 

PRI 

FDR 

.13 

5.15 

116.57 

2.80 

987 

990 

9-26 

PRI 

FDR 

.08 

2.10 

47.54 

1.14 

987 

992 

FDR 

.33 

3.05 

69.03 

1.66 

990 

9-26 

PRI 

987 

FDR 

.08 

2.10 

47.50 

1.14 

992 

987 

FOR 

.33 

3.05 

68.80 

1,66 

992 

995 

9-30 

PRI 

FDR 

.23 

2.10 

47.28 

1.75 

992 

997 

9-32 

PRI 

FDR 

.02 

.95 

21.52 

.52 

995 

9-30 

PRI 

992 

FDR 

.23 

2.10 

47.17 

1.75 

997 

9-32 

PRI 

992 

FDR 

.02 

.95 

21.51 

.52 

NOTE: 

FEEDERS, 

RATING%  = 

LOAD 

FLOW  AMPS  / 

FLA. 

FLA  =  LIBRARY  FLA  EXCLUDING  DUCT  BANK  AND  TEMP.  DERATING  FOR  CABLES. 
FLA  =  BRANCH  RECORD  INPUT  FLA  FOR  IMPEDANCE  DATA. 

NOTE;  FOR  TRANSFORMERS,  RATINGX  =  LOAD  FLOW  KVA  /  TRANSFORMER  FULL  LOAD  KVA. 

130  BUSES 


***  TOTAL  SYSTEM 
44.2  KW  242.8 


LOSSES*** 

KVAR 


G-64 


APPENDIX  H 


Load  Flow  Analysis  -  Case  3 


CASE  3  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY.  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS.  INC.  -  DENVER,  COLORADO 


DATE:  27  NOV  95 
TIME:  9  10  AM 


ALL  INFORMATION  PRESENTED  IS  FOR  REVIEW,  APPROVAL 
INTERPRETATION  AND  APPLICATION  BY  A  REGISTERED 
ENGINEER  ONLY 


DAPPER  (LOAD  FLOW  AND  VOLTAGE  DROP  MINI/MICRO  VERSION  4.5  LEVEL  1.0} 
COPYRIGHT  SKM  SYSTEMS  ANALYSIS,  INC.  1983 


H-1 


DATE:27  MOV  95  TIME:  9  10  AH  PAGE  2 

CASE  3  LOAD  FLOW  STUDY  -  UTILITY  AMD  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


SWING  GENERATORS 

BUS  NO  ID  STAT  VOLTAGE  ANGLE 


80  6  1  1.000  .000 


PV  GENERATORS 

BUS  NO  ID  STAT  VOLTAGE  kW  kVARMIN  kVARMAX  PARTICIPATION 


10 

1  1 

1.000 

1000. 

0. 

0. 

1 

.000 

20 

2  1 

1.000 

0. 

0. 

0. 

1 

.000 

30 

3  1 

1.000 

0. 

0. 

0. 

1 

.000 

40 

4  1 

1.000 

0. 

0. 

0. 

1 

.000 

50 

5  1 

1.000 

0. 

0. 

0. 

1 

.000 

NOTICE 

BRANCH 

725 

7-15  PR  I 

TO 

730 

F7  L43 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

735 

F7  L54 

TO 

740 

7-17  PRI 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

750 

F7  L72 

TO 

755 

F7-33 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

745 

TO 

760 

7-21  PRI 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

760 

7-21  PRI 

TO 

765 

7-22  PRI 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

765 

7-22  PRI 

TO 

770 

7-23  PRI 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

770 

7-23  PRI 

TO 

775 

7-24  PRI 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

800 

FDR  8 

TO 

805 

F8  L11 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

805 

F8  L11 

TO 

810 

F8  L23 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

810 

F8  L23 

TO 

815 

F8  125 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

810 

F8  L23 

TO 

817 

F8  22 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

820 

F8  30  UF1 

TO 

825 

8-22  PRI 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

920 

F940 

TO 

925 

<) 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

945 

F949  LI 

TO 

950 

9-12  PRI 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

950 

9-12  PRI 

TO 

955 

9-11  PRI 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

975 

9-16  PRI 

TO 

977 

9-19  PRI 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

980 

TO 

982 

9-20  PRI 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

992 

TO 

995 

9-30  PRI 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

121 

FI  L63 

TO 

125 

FI  L67 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

125 

FI  L67 

TO 

130 

FI  L613 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

125 

FI  L67 

TO 

135 

FI  L68 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

205 

TO 

210 

2-3  PRI 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

400 

FOR  4 

TO 

401 

4-1  PRI 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

305 

F8  F311 

TO 

310 

F3  19 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

405 

F4  10 

TO 

410 

F417  UFl 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

505 

F4  F5  F6UF 

TO 

510 

5-1  PRI 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

515 

F5  L24 

TO 

520 

5-6  PRI 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

525 

F5  L31 

TO 

530 

F5  L39 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

535 

F537  L5 

TO 

540 

F5  L5  UFl 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

540 

F5  L5  UFl 

TO 

545 

F5  L56  UFl 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

540 

F5  L5  UFl 

TO 

550 

F5  L55 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

565 

5-17  PRI 

TO 

570 

5-18  PRI 

IS  OUT 

OF 

SERVICE 

NOTICE 

:  BRANCH 

580 

F5  L85 

TO 

585 

F5  L87  UFl 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

580 

F5  L85 

TO 

590 

F5  L8911 

IS  OUT 

OF 

SERVICE 

NOTICE 

BRANCH 

590 

F5  L8911 

TO 

595 

F5  L8  25 

IS  OUT 

OF 

SERVICE 

H-2 


DATE:27  NOV  95  TINE:  9  10  AN  PAGE  3 

CASE  3  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
E  N  C  ENGINEERS.  INC.  -  DENVER,  COLORADO 


NOTICE 

BRANCH 

303 

F713 

TO 

305 

F8  F311 

IS  OUT  OF 

SERVICE 

NOTICE 

BRANCH 

817 

F8  22 

TO 

820 

F8  30  UF1 

IS  OUT  OF 

SERVICE 

NOTICE 

BRANCH 

210 

2-3  PRl 

TO 

215 

2-4  PRI 

IS  OUT  OF 

SERVICE 

NOTICE 

BRANCH 

215 

2-4  PRI 

TO 

220 

2-5  PRI 

IS  OUT  OF 

SERVICE 

NOTICE 

BRANCH 

512 

5-3  PRI 

TO 

514 

5-5  PRI 

IS  OUT  OF 

SERVICE 

NOTICE 

BRANCH 

210 

2-3  PRI 

TO 

225 

2-3  SEC 

IS  OUT  OF 

SERVICE 

NOTICE 

BRANCH 

215 

2-4  PRI 

TO 

230 

2-4  SEC 

IS  OUT  OF 

SERVICE 

NOTICE 

BRANCH 

410 

F417  UF1 

TO 

415 

4-6  SEC 

IS  OUT  OF 

SERVICE 

NOTICE 

BRANCH 

545 

F5  L56  UF1 

TO 

547 

5-16  SEC 

IS  OUT  OF 

SERVICE 

NOTICE 

BRANCH 

590 

F5  L8911 

TO 

591 

5-23  SEC 

IS  OUT  OF 

SERVICE 

NOTICE 

BRANCH 

590 

F5  L8911 

TO 

593 

5-24  SEC 

IS  OUT  OF 

SERVICE 

NOTICE 

BRANCH 

300 

FDR  3 

TO 

301 

F8  F311 

IS  OUT  OF 

SERVICE 

NOTICE 

BRANCH 

301 

F8  F311 

TO 

303 

F713 

IS  OUT  OF 

SERVICE 

NOTICE 

BRANCH 

401 

4-1  PRI 

TO 

403 

FI  F45 

IS  OUT  OF 

SERVICE 

NOTICE 

BRANCH 

403 

FI  F45 

TO 

405 

F4  10 

IS  OUT  OF 

SERVICE 

H-3 


DATE:27  NOV  95  TIME:  9  10  AM  PAGE  4 

CASE  3  LOAD  FLOU  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

FEEDER  DATA 


FEEDER  FROM 

NO  NAME 

FEEDER  TO 

NO  NAME 

QTY  VOLTS  LENGTH 
/PH  L-L 

FEEDER  DESCRIPTION 
SIZE  TYPE  DUCT  INSUL 

10 

GEN  G1 

60  SWGR  S 

1 

2400. 

50.  FT 

500 

C  M  XLP 

IMPEDANCE: 

.0300  +  J 

.0526 

OHMS/M  FEET 

STATUS:  EXISTING 

20 

GEN  G2 

60  SWGR  S 

1 

2400. 

50.  FT 

500 

C  M  XLP 

IMPEDANCE: 

.0300  +  J 

.0526 

OHMS/M  FEET 

STATUS:  EXISTING 

30 

GEN  G3 

60  SWGR  S 

1 

2400. 

50.  FT 

500 

C  M  XLP 

IMPEDANCE: 

.0300  +  J 

.0526 

OHMS/M  FEET 

STATUS:  EXISTING 

AO 

GEN  G4 

70  SWGR  N 

1 

2400. 

50.  FT 

500 

C  M  XLP 

IMPEDANCE: 

.0300  +  J 

.0526 

OHMS/M  FEET 

STATUS:  EXISTING 

50 

GEN  G5 

70  SWGR  N 

1 

2400. 

50.  FT 

500 

C  M  XLP 

IMPEDANCE: 

.0300  +  J 

.0526 

OHMS/M  FEET 

STATUS:  EXISTING 

60 

SUGR  S 

66  SM1A  BLUE  1 

2400. 

50.  FT 

500 

C  M  XLP 

IMPEDANCE: 

.0300  +  J 

.0526 

OHMS/M  FEET 

STATUS:  EXISTING 

60 

SUGR  S 

70  SWGR  N 

1 

2400. 

5.  FT 

500 

C  M  XLP 

IMPEDANCE: 

.0300  +  J 

.0526 

OHMS/M  FEET 

STATUS:  EXISTING 

60 

SUGR  S 

100  FDR  1 

1 

2400. 

50.  FT 

4/0 

A  N  XLP 

IMPEDANCE: 

.1050  +  J 

.0410 

OHMS/M  FEET 

STATUS:  EXISTING 

60 

SUGR  S 

200  FDR  2 

1 

2400. 

50.  FT 

4/0 

A  N  XLP 

IMPEDANCE: 

.1050  +  J 

.0410 

OHMS/M  FEET 

STATUS:  EXISTING 

60 

SUGR  S 

300  FDR  3 

1 

2400. 

50.  FT 

4/0 

A  N  XLP 

IMPEDANCE: 

.1050  +  J 

.0410 

OHMS/M  FEET 

STATUS:  EXISTING 

60 

SUGR  S 

400  FDR  4 

1 

2400. 

50.  FT 

4/0 

A  N  XLP 

IMPEDANCE: 

.1050  +  J 

.0410 

OHMS/M  FEET 

STATUS:  EXISTING 

60 

SUGR  S 

500  FDR  5 

1 

2400. 

50.  FT 

4/0 

A  N  XLP 

IMPEDANCE: 

.1050  +  J 

.0410 

OHMS/M  FEET 

STATUS:  EXISTING 

62 

SS-1  SEC 

64  MCC  4&5 

1 

480. 

50.  FT 

500 

C  M  XLP 

IMPEDANCE: 

.0300  +  J 

.0526 

OHMS/M  FEET 

STATUS:  EXISTING 

64 

MCC  4&5 

68  BLUE  SSS 

;  1 

480. 

50.  FT 

500 

C  M  XLP 

IMPEDANCE: 

.0300  +  J 

.0526 

OHMS/M  FEET 

STATUS:  EXISTING 

70 

SUGR  N 

90  SUGR  0 

1 

2400. 

10.  FT 

500 

A  M  XLP 

IMPEDANCE: 

.0453  +  J 

.0444 

OHMS/M  FEET 

STATUS:  EXISTING 

H-4 


DATE:27  NOV  95  TIME:  9  10  AM  PAGE  5 

CASE  3  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY.  AUSKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

FEEDER  DATA 


FEEDER  FROM  FEEDER  TO  QTY  VOLTS  LENGTH  FEEDER  DESCRIPTION 


NO  NAME 

NO  NAME 

/PH  L-L 

SIZE  TYPE  DUCT  INSUL 

85  T1  SEC 

90  SUGR  0 

1 

2400.  10.  FT 

500 

A  M  XLP 

IMPEDANCE: 

.0453  J 

.0444 

OHMS/M  FEET 

STATUS:  EXISTING 

90  SUGR  0 

600  0/H  BUS 

1 

2400.  50.  FT 

4/0 

A  N  XLP 

IMPEDANCE: 

.1050  +  J 

.0410 

OHMS/M  FEET 

STATUS:  EXISTING 

90  SUGR  0 

TOO  FDR  7 

1 

2400,  50.  FT 

4/0 

A  N  XLP 

IMPEDANCE: 

.1050  +  J 

.0410 

OHMS/M  FEET 

STATUS:  EXISTING 

90  SUGR  0 

800  FOR  8 

1 

2400.  50.  FT 

4/0 

A  N  XLP 

IMPEDANCE: 

-1050  +  J 

.0410 

OHMS/M  FEET 

STATUS:  EXISTING 

90  SUGR  0 

900  FOR  9 

1 

2400.  50.  FT 

4/0 

A  N  XLP 

IMPEDANCE: 

.1050  +  J 

.0410 

OHMS/M  FEET 

STATUS:  EXISTING 

100  FOR  1 

105  F1F12  14  1 

2400.  1500.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

105  F1F12  14 

110  FI  L14 

1 

2400.  200.  FT 

4/0 

A  6  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/H  FEET 

STATUS:  EXISTING 

110  FI  L14 

115  FI  L15 

1 

2400.  300.  FT 

4/0 

A  B  OH>2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

110  FI  L14 

120  F1  L31 

1 

2400.  400.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

120  FI  L31 

121  FI  L63 

1 

2400.  450.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

121  FI  L63 

122  FI  L64 

1 

2400.  200.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

200  FDR  2 

205 

1 

2400.  600.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

-1200 

OHMS/M  FEET 

STATUS:  EXISTING 

205 

235  F5  F29 

1 

2400.  400.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

235  F5  F29 

236  F2  F211 

1 

2400.  250.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

236  F2  F211 

240  FI  F213 

1 

2400.  250.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

H-5 


DATE:27  HOV  95  TIHE:  9  10  AM  PAGE  6 

CASE  3  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

FEEDER  DATA 


FEEDER  FROM  FEEDER  TO  QTY  VOLTS  LENGTH  FEEDER  DESCRIPTION 

NO  NAME  NO  NAME  /PH  L-L  SIZE  TYPE  DUCT  INSUL 


500 

FDR  5 

505  F4  F5  F6UF  1 

2400.  625.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

•0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

505 

F4  F5  F6UF 

512  5-3  PRI 

1 

2400.  1600.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

512 

5-3  PR  I 

515  F5  L24 

1 

2400.  1200.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

515 

F5  L24 

525  F5  L31 

1 

2400.  200.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

525 

F5  L31 

531  F3  L41 

1 

2400.  500.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

525 

F5  L31 

535  F537  L5 

1 

2400.  1400.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

531 

F3  L41 

535  F537  L5 

1 

2400.  900.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

-1200 

OHMS/M  FEET 

STATUS:  EXISTING 

535 

F537  L5 

555 

1 

2400.  800,  FT 

2/0 

A  B  OH-2 

IMPEDANCE: 

.1410  +  J 

.1250 

OHMS/M  FEET 

STATUS:  EXISTING 

555 

560  RICH  SUB 

1 

2400.  3200.  FT 

2/0 

A  B  OH-2 

IMPEDANCE: 

.1410  +  J 

.1250 

OHMS/M  FEET 

STATUS:  EXISTING 

555 

565  5-17  PRI 

1 

2400.  800.  FT 

2/0 

A  B  OH-2 

IMPEDANCE: 

-1410  +  J 

.1250 

OHMS/M  FEET 

STATUS:  EXISTING 

562 

RS  SEC 

930  RICH  SUB 

1 

7200.  5.  FT 

4 

A  B  OH-2 

IMPEDANCE: 

.4360  +  J 

.1380 

OHMS/M  FEET 

STATUS:  EXISTING 

565 

5-17  PRI 

575  F5  51 

1 

2400.  300.  FT 

2/0 

A  B  OH-2 

IMPEDANCE: 

.1410  +  J 

.1250 

OHMS/M  FEET 

STATUS:  EXISTING 

575 

F5  51 

580  F5  L85 

1 

2400.  600.  FT 

2/0 

A  B  OH-2 

IMPEDANCE: 

.1410  +  J 

.1250 

OHMS/M  FEET 

STATUS:  EXISTING 

700 

FDR  7 

705  WELL9  POL  1 

2400.  50.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

705 

WELL9  POL 

709  F9  F73 

1 

2400.  200.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 
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FEEDER  DATA 


FEEDER  FROM  FEEDER  TO  QTY  VOLTS  LENGTH  FEEDER  DESCRIPTION 


NO  NAME 

NO  NAME 

/PH 

L-L 

SIZE  TYPE  DUCT 

INSUL 

709  F9  F73 

710  F7  L11 

1 

2400-  1000.  FT 

4/0 

A  6 

OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHHS/M  FEET 

STATUS:  EXISTING 

710 

F7  L11 

715  F7  L13 

1 

2400.  500.  FT 

4/0 

A  B 

OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

STATUS:  EXISTING 

710  F7  L11 

720  F713 

1 

2400.  500.  FT 

4/0 

A  B 

OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/H  FEET 

STATUS:  EXISTING 

720  F713 

725  7-15  PRI  1 

2400.  1200.  FT 

4/0 

A  B 

OH -2 

IMPEDANCE: 

.0900  +  J 

.1200  OHNS/H  FEET 

STATUS:  EXISTING 

725  7-15  PR I 

735  F7  L54 

1 

2400.  350.  FT 

4/0 

A  6 

OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHNS/H  FEET 

STATUS;  EXISTING 

735 

F7  L54 

745 

1 

2400-  625.  FT 

4/0 

A  B 

OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHHS/H  FEET 

STATUS:  EXISTING 

745 

750  F7  L72 

1 

2400.  525.  FT 

4/0 

A  B 

OH -2 

IMPEDANCE: 

.0900  +  J 

.1200  OHNS/M  FEET 

STATUS:  EXISTING 

905 

STEP  SEC 

910  F  96 

1 

7200.  600.  FT 

4/0 

A  B 

OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHHS/M  FEET 

STATUS:  EXISTING 

910 

F  96 

915  F910 

1 

7200.  800.  FT 

4/0 

A  B 

OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHHS/H  FEET 

STATUS:  EXISTING 

915 

F910 

920  F940 

1 

7200.  4500.  FT 

4/0 

A  B 

OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHHS/M  FEET 

STATUS:  EXISTING 

920 

F940 

945  F949  LI 

1 

7200.  800.  FT 

4/0 

A  B 

OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

STATUS:  EXISTING 

925 

() 

930  RICH  SUB  1 

7200.  1500.  FT 

4 

A  B 

OH-2 

IMPEDANCE: 

.4360  +  J 

.1380  OHMS/M  FEET 

STATUS:  EXISTING 

925 

() 

935  9-8  PRI 

1 

7200.  1000.  FT 

6 

A  B 

OH-2 

IMPEDANCE: 

.6900  +  J 

.1440  OHMS/M  FEET 

STATUS:  EXISTING 

935 

9-8  PRI 

940  9-9  PRI 

1 

7200.  5000.  FT 

6 

A  B 

OH-2 

IMPEDANCE: 

.6900  +  J 

.1440  OHMS/M  FEET 

STATUS;  EXISTING 

945 

F949  LI 

960  9-13  PRI 

1 

7200.  2200.  FT 

2 

A  B 

OH-2 

IMPEDANCE: 

.2760  +  J 

.1320  OHMS/M  FEET 

STATUS:  EXISTING 
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8 


FEEDER  FROM 
NO  NAME 


FEEDER  DATA 


FEEDER  TO  QTY  VOLTS  LENGTH 

NO  NAME  /PH  L-L 


FEEDER  DESCRIPTION 
SIZE  TYPE  DUCT  INSUL 


960  9-13  PR I 
IMPEDANCE: 

963  9-14  PRI 
IMPEDANCE: 

966  9-15  PRI 
IMPEDANCE: 

969  SW  UP 

IMPEDANCE: 

972  SW  DOWN 
IMPEDANCE: 

975  9-16  PRI 
IMPEDANCE: 


963  9-14  PRI  1  7200.  7600. 

-2760  +  J  .1320  OHMS/M  FEET 

966  9-15  PRI  1  7200.  2200. 

.2760  +  J  ,1320  OHMS/M  FEET 


969  SW  UP 
.2760  +  J 


1  7200.  600. 

.1320  OHMS/M  FEET 


980 

IMPEDANCE: 

983  9-25  PRI 
IMPEDANCE: 

985  9-34  PRI 
IMPEDANCE: 


972  SW  DOWN  1  7200.  5. 

.0300  +  J  .0526  OHMS/M  FEET 

975  9-16  PRI  1  7200.  8400. 

.2760  +  J  .1320  OHMS/M  FEET 

980  1  7200.  3500. 

.2760  +  J  .1320  OHMS/M  FEET 

983  9-25  PRI  1  7200.  6000. 

.2760  J  .1320  OHMS/M  FEET 

985  9-34  PRI  1  7200.  2000. 

.2760  +  J  .1320  OHMS/M  FEET 


987 

.2760  +  J 


1  7200.  6400. 

.1320  OHMS/M  FEET 


987 


IMPEDANCE: 


987 


IMPEDANCE: 


992 


IMPEDANCE: 


990  9-26  PRI  1  7200.  9800. 

.2760  +  J  .1320  OHMS/M  FEET 

992  1  7200.  27000. 

.2760  +  J  .1320  OHMS/M  FEET 

997  9-32  PRI  1  7200.  5000. 

.2760  +  J  .1320  OHMS/M  FEET 


FT  2  A 

STATUS: 

FT  2  A 

STATUS: 

FT  2  A 

STATUS: 

FT  500  C 

STATUS: 

FT  2  A 

STATUS: 

FT  2  A 

STATUS: 

FT  2  A 

STATUS: 

FT  2  A 

STATUS: 

FT  2  A 

STATUS: 

FT  2  A 

STATUS: 

FT  2  A 

STATUS: 

FT  2  A 

STATUS: 


B  OH-2 

EXISTING 

B  OH-2 

EXISTING 

B  OH-2 

EXISTING 

M  XLP 

EXISTING 

B  OH-2 

EXISTING 

B  OH-2 

EXISTING 

B  OH-2 

EXISTING 

B  OH-2 

EXISTING 

B  OH-2 

EXISTING 

B  OH-2 

EXISTING 

B  OH-2 

EXISTING 

B  OH-2 

EXISTING 
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TRANSFORMER  DATA 


PRIMARY  RECORD 

NO  NAME 

VOLTS 

L-L 

PRI  *  SECONDARY  RECORD 
FLA  NO  NAME 

VOLTS 

L-L 

SEC 

FLA 

NOMINAL 

ICVA 

60  SWGR  S 

2400. 

72. 

62  SS-1  SEC 

480. 

361. 

300.0 

IMPEDANCE: 

.7816  +  J 

4.5331 

PERCENT 

66  SM1A  BLUE 

2400. 

120. 

68  BLUE  SSS 

480. 

601. 

500.0 

IMPEDANCE: 

.8156  +  J 

4.7302 

PERCENT 

so  UTILITY 

24900. 

58. 

85  T1  SEC 

2400. 

601. 

2500.0 

IMPEDANCE: 

.5546  +  J 

5.9341 

PERCENT  TRANSFORMER  FIXED  TAP: 

-5.0  % 

90  SWGR  0 

2400. 

72. 

64  MCC  4&5 

480. 

361. 

300.0 

IMPEDANCE: 

.5709  +  J 

3.3111 

PERCENT 

560  RICH  SUB 

2400. 

144. 

562  RS  SEC 

7200. 

48. 

600.0 

IMPEDANCE: 

.9345  ♦  J 

5.4200 

PERCENT 

705  WELL9  POL 

2400. 

36. 

707  7-1  SEC 

480. 

180. 

150.0 

IMPEDANCE: 

.9345  J 

5.4200 

PERCENT 

900  FOR  9 

2400. 

361. 

905  STEP  SEC 

7200. 

120. 

1500.0 

IMPEDANCE: 

.7816  +  J 

4.5331 

PERCENT 

983  9-25  PRI 

7200. 

40. 

984  9-25  SEC 

208. 

1388. 

500.0 

IMPEDANCE: 

.9345  +  J 

5.4200 

PERCENT 
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BUS 

S  P  E 

C  1  A  L 

S 

TUDY  DATA 

*  MO 

*  NAME  * 

KW  * 

KVAR  * 

LOAD  TYPE 

120 

FI  L31 

43. 

14. 

CONSTANT 

2 

LOAD 

121 

FI  L63 

43. 

14. 

CONSTANT 

2 

LOAD 

122 

FI  L64 

74. 

24. 

CONSTANT 

2 

LOAD 

235 

F5  F29 

44. 

14. 

CONSTANT 

2 

LOAD 

236 

F2  F211 

88. 

29. 

CONSTANT 

2 

LOAD 

240 

FI  F213 

88. 

29. 

CONSTANT 

2 

LOAD 

525 

F5  L31 

8. 

3. 

CONSTANT 

2 

LOAD 

565 

5-17  PRI 

5. 

2. 

CONSTANT 

2 

LOAD 

580 

F5  L85 

8. 

3. 

CONSTANT 

2 

LOAD 

705 

WELL9  POL 

41. 

14. 

CONSTANT 

2 

LOAD 

709 

F9  F73 

83. 

27. 

CONSTANT 

2 

LOAD 

710 

F7  L11 

21. 

7. 

CONSTANT 

2 

LOAD 

715 

F7..L13 

21. 

7. 

CONSTANT 

2 

LOAD 

735 

F7  L54 

8. 

3. 

CONSTANT 

2 

LOAD 

750 

F7  L72 

21. 

7. 

CONSTANT 

2 

LOAD 

910 

F  96 

18. 

6. 

CONSTANT 

2 

LOAD 

935 

9-8  PRI 

10. 

3. 

CONSTANT 

2 

LOAD 

940 

9-9  PRI 

15. 

5. 

CONSTANT 

2 

LOAD 

945 

F949  LI 

4. 

1. 

CONSTANT 

2 

LOAD 

963 

9-14  PRI 

18. 

6. 

CONSTANT 

2 

LOAD 

983 

9-25  PRI 

157. 

51. 

CONSTANT 

2 

LOAD 

990 

9-26  PRI 

34. 

11. 

CONSTANT 

2 

LOAD 

997 

9-32  PRI 

24. 

8. 

CONSTANT 

2 

LOAD 
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***  SOLUTION  CONNENTS  *** 


SOLUTION  PARAMETERS 


BRANCH  VOLTAGE  CRITERIA  :  4.00  X 

BUS  VOLTAGE  CRITERIA  :  5.00  X 

ACCELERATION  FACTOR  FOR  'PV  GENERATORS  :  1.00 

ACCELERATION  FACTOR  FOR  CONSTANT  KVA  LOADS:  1.00 

EXACT(ITERATIVE)  SOLUTION  :  YES 


«PERCENT  VOLTAGE  DROPS  ARE  BASED  ON  NOMINAL  DESIGN  VOLTAGES» 
TOF  SIZE:  292 


URGEST  LOAD: 

1000.00  KVA 

CONVERGENCE  CRITERIA: 

.050  KVA 

LARGEST  BUS  NISMATCH 

10 

GEN  G1 

94.178  KVA 

LARGEST  BUS  HI SNATCH 

10 

GEN  G1 

2.094  KVA 

LARGEST  BUS  HI SNATCH 

10 

GEN  G1 

.047  KVA 
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BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS  (SUING  GENERATORS) 
•******************«****************************************************«**** 

BUS  VOLTS(PU)  ANGLE  KW  KVAR  VD%  R  +  JX  (PU) 

80  1.000  .00  -61.0  320.0  .0 
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BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS  (PV  GENERATOR  SCHEDULE  REPORT) 
************************************************************************«**** 


-VOLTAGE”-  -KVAR  LIMITS-  ---ACTUAL - 


-BUS  NAME 

ID 

SCHED. 

.  ACTUAL 

MIN 

MAX 

KW 

ICVAR 

10 

GEN 

G1 

1 

1.000 

1.046 

.0 

.0 

1000,0 

.0 

20 

GEN 

G2 

2 

1.000 

1.046 

.0 

.0 

.0 

.0 

30 

GEN 

G3 

3 

1.000 

1.046 

.0 

.0 

.0 

.0 

40 

GEN 

G4 

4 

1.000 

1.046 

.0 

.0 

.0 

.0 

50 

GEN 

G5 

5 

1.000 

1.046 

.0 

.0 

-0 

.0 
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VOLTAGE  EFFECT  ON  LOADS  MODELED 
VOLTAGE  DROP  CRITERIA:  BRANCH  = 


4.00  X  BUS  =  5.00 


====  BUS:  10  GEN  G1  DESIGN  VOLTAGE: 

=======s=========-~==.-_  pjj  gyg  VOLTAGE: 

**  PV  TYPE  GENERATOR:  1 


2400  BUS  VOLTAGE:  2510  XVD:  -4.6 
1.046  ANGLE:  .1  DEGREES 

1000.0  ICW  .0  KVAR 


LOAD  TO:  60  SWGR  S 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  230  VOLTAGE  DROP: 
1000.0  ICW  .0  ICVAR  1000.0  KVA 

.2  KW  .4  KVAR  .5  KVA 


1.  XVD:  .0 
PF;1.00  UNITY 


====  BUS: 


20  GEN  G2 


DESIGN  VOLTAGE; 
~=  PU  BUS  VOLTAGE; 


**  PV  TYPE  GENERATOR 
NO  LOAD  SPECIFIED  **** 


2400  BUS  VOLTAGE:  2509  XVD:  -4.6 
1.046  ANGLE:  .1  DEGREES 

.0  KW  .0  KVAR 


**** 


BUS:  30  GEN  G3  DESIGN  VOLTAGE: 

:================____  PU  3U5  VOLTAGE: 

**  PV  TYPE  GENERATOR:  3 

NO  LOAD  SPECIFIED  *•** 


2400  BUS  VOLTAGE:  2509  XVD:  -4.6 
1.046  ANGLE:  ,1  DEGREES 

.0  KW  .0  KVAR 


====  BUS:  40  GEN  G4  DESIGN  VOLTAGE: 

===============-=--_____  PU  gus  VOLTAGE: 

**  PV  TYPE  GENERATOR:  4 

NO  LOAD  SPECIFIED  **** 


2400  BUS  VOLTAGE:  2509  XVD:  -4.6 
1.046  ANGLE:  .1  DEGREES 

.0  KW  .0  KVAR 


====  BUS:  50  GEN  G5  DESIGN  VOLTAGE: 

PU  gus  VOLTAGE: 
**  PV  TYPE  GENERATOR:  5 

NO  LOAD  SPECIFIED 


2400  BUS  VOLTAGE:  2509  XVD:  -4.6 
1.046  ANGLE:  .1  DEGREES 

.0  KW  .0  KVAR 


====  BUS:  60  SWGR  S  DESIGN  VOLTAGE: 

PU  gus  VOLTAGE: 


2400  BUS  VOLTAGE: 
1.046  ANGLE: 


2509  XVD:  -4.6 
.1  DEGREES 


LOAD  FROM:  10  GEN  G1 

PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  230  VOLTAGE  DROP: 
999.8  KW  -.4  KVAR  999.8  KVA 

■2  KW  .4  KVAR  .5  |CVA 


1.  XVD:  .0 
PF:1.00  UNITY 


LOAD  FROM:  20  GEN  G2 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  VOLTAGE  DROP: 
.0  KW  .0  KVAR  .0  KVA 
.0  KW  .0  KVAR  .0  KVA 


0.  XVD:  .0 
PF:  .00  LEADING 
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BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 


VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


LOAD  FROM:  30  GEN  G3  FEEDER  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .0  KW  .0  KVAR  .0  KVA  PF:  .00  LEADING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  62  SS-1  SEC  TRANSF  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .2  KW  .0  KVAR  .2  KVA  PF;  .97  LAGGING 
LOSSES  THRO  TRANSF:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  66  SH1A  BLUE  FEEDER  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .3  KW  .1  KVAR  .3  KVA  PF:  .97  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO;  70  SWGR  N  FEEDER  AMPS:  129  VOLTAGE  DROP;  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  538.1  KW  -156.0  KVAR  560.3  KVA  PF:  .96  LEADING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  100  FDR  1  FEEDER  AMPS;  42  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  171.9  KW  57.6  KVAR  181.3  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO;  200  FDR  2  FEEDER  AMPS:  58  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  238.7  KW  79.2  KVAR  251.5  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .0  KVAR  .1  KVA 

LOAD  FROM:  300  FDR  3  FEEDER  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .0  KW  .0  KVAR  .0  KVA  PF:  .00  LEADING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  FROM:  400  FDR  4  FEEDER  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .0  KW  .0  KVAR  .0  KVA  PF:  .00  LEADING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  500  FDR  5  FEEDER  AMPS:  12  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  50.6  KW  18.7  KVAR  53.9  KVA  PF:  .94  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 
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VOLTAGE  EFFECT  ON  LOADS  MODELED 
VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


====  BUS:  62  SS-1  SEC  DESIGN  VOLTAGE:  480  BUS  VOLTAGE:  502  XVD:  -4  6 

========================  py  BUS  VOLTAGE:  1.046  ANGLE:  .1  DEGREES 

NO  LOAD  SPECIFIED  **** 


====  BUS:  64  MCC  445  DESIGN  VOLTAGE:  480  BUS  VOLTAGE:  502  XVD-  -4  6 

=========================  pu  BUS  VOLTAGE:  1.046  ANGLE:  .1  DEGREEs’ 

VOLTAGE  DROP;  0.  XVD:  .0 

.2  KVA  PF:  .97  LAGGING 
.0  KVA 

VOLTAGE  DROP:  0.  XVD:  .0 

.3  KVA  PF:  .97  LAGGING 
.0  KVA 

VOLTAGE  DROP:  0.  XVD:  .0 

.5  KVA  PF:  .97  LAGGING 
.0  KVA 


LOAD  FROM:  62  SS-1  SEC 

FEEDER 

AMPS: 

PROJECTED  POWER  FLOW: 

.2  KW 

.0  KVAR 

LOSSES  THRU  FEEDER: 

.0  KW 

.0  KVAR 

LOAD  FROM:  68  BLUE  SSS 

FEEDER 

AMPS; 

PROJECTED  POWER  FLOW: 

.3  KW 

.1  KVAR 

LOSSES  THRU  FEEDER: 

.0  KW 

.0  KVAR 

LOAD  TO:  90  SWGR  0 

TRANSF 

AMPS:  1 

PROJECTED  POWER  FLOW: 

.5  KW 

.1  KVAR 

LOSSES  THRU  TRANSF: 

.0  KU 

.0  KVAR 

====  BUS:  66  SMI A  BLUE 

DESIGN  VOLTAGE:  2400 

ru  vui 

-IMbt:  1.U46 

LOAD  FROM:  60  SWGR  S 

FEEDER 

AMPS: 

PROJECTED  POWER  FLOW: 

.3  KW 

.1  KVAR 

LOSSES  THRU  FEEDER: 

.0  KW 

.0  KVAR 

LOAD  TO:  68  BLUE  SSS 

TRANSF 

AMPS:  ' 

PROJECTED  POWER  FLOW: 

.3  KW 

.1  KVAR 

LOSSES  THRU  TRANSF: 

.0  KW 

.0  KVAR 

====  BUS:  68  BLUE  SSS 

DESIGN  VOLTAGE;  480 

ru  DUJ>  VUL 

iMbt:  n.u4o 

LOAD  TO:  64  MCC  445 

FEEDER 

AMPS:  \ 

PROJECTED  POWER  FLOW: 

.3  KW 

.1  KVAR 

LOSSES  THRU  FEEDER: 

.0  KW 

.0  KVAR 

ANGLE: 


.1  DEGREES 


VOLTAGE  DROP:  0.  XVD:  .0 

.3  KVA  PF:  .97  LAGGING 
.0  KVA 

VOLTAGE  DROP:  0.  XVD:  .0 

.3  KVA  PF:  .97  LAGGING 
.0  KVA 


ANGLE: 


.1  DEGREES 


AGE  DROP:  0.  XVD:  .0 

.3  KVA  PF:  .97  LAGGING 
.0  KVA 

LOAD  FROM:  66  SH1A  BLUE  TRANSF  AMPS:  VOLTAGE  DROP:  0.  XVD:  0 

PROJECTED  POWER  FLOW:  .3  KW  .1  KVAR  .3  KVA  PF:  .97  LAGGING 

LOSSES  THRU  TRANSF:  .0  KW  .0  KVAR  .0  KVA 
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CASE  3  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  •  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


sssr  BUS:  70  SWGR  N 

DESIGN  VOLTAGE: 

2400 

BUS  VOLTAGE: 

2509  XVD:  -4.6 

EHi  Rii<  \/ni 

TAGE* 

1  riAA  AyniPr 

.1  DEGREES 

LOAD  FROM:  40  GEN  G4 

FEEDER 

AMPS: 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

.0  KU 

.0 

KVAR 

.0  KVA 

PF:  .00  LEADING 

LOSSES  THRU  FEEDER: 

.0  lew 

.0 

KVAR 

.0  KVA 

LOAD  FROM:  50  GEN  GS 

FEEDER 

AMPS: 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

.0  KU 

•0 

KVAR 

.0  KVA 

PF:  .00  LEADING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

LOAD  FROM:  60  SUGR  S 

FEEDER 

AMPS: 

129 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

538.1  KW 

-156.1 

KVAR 

560.3  KVA 

PF:  .96  LEADING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

LOAD  TO:  90  SUGR  0 

FEEDER 

AMPS: 

129 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

538.1  KW 

-156.1 

KVAR 

560.3  KVA 

PF:  .96  LEADING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

===  BUS:  80  UTILITY 

DESIGN  VOLTAGE:  24900 

BUS  VOLTAGE: 

24900  XVD:  .0 

===  PU  BUS  VOI 

LTAGE: 

1.000  ANGLE: 

.0  DEGREES 

*•*  SUING  GENERATOR:  6  -61.0  KW  320.0  KVAR 

LOAD  FROM:  85  T1  SEC  TRANSF  AMPS:  8  VOLTAGE  DROP:  1134.  XVD:  4.6$ 
PROJECTED  POWER  FLOW:  61.0  KU  -320.0  KVAR  325.8  KVA  PF:  .19  LEADING 
LOSSES  THRU  TRANSF:  .2  KU  2.3  KVAR  2.3  KVA  **XFMR  TAPS  -5.0X** 


SEES  BUS:  85  T1  SEC  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2509  XVD:  -4.6 

PU  BUS  VOLTAGE:  1.046  ANGLE:  .1  DEGREES 

LOAD  TO:  80  UTILITY  TRANSF  AMPS:  74  VOLTAGE  DROP:  109.  XVD:  4.6$ 

PROJECTED  POWER  FLOW:  61.2  KU  -317.7  KVAR  323.6  KVA  PF:  .19  LEADING 

LOSSES  THRU  TRANSF:  .2  KW  2.3  KVAR  2.3  KVA  **XFMR  TAPS  -5.0%** 


LOAD  FROM:  90  SUGR  0 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  74  VOLTAGE  DROP:  0.  XVD:  .0 

61.2  KW  -317.7  KVAR  323.6  KVA  PF:  .19  LEADING 

.0  KU  .0  KVAR  .0  KVA 
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CASE  3  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 


VOLTAGE  DROP  CRITERIA:  BRANCH  =  4J 

90  X  BUS  = 

5.00 

~~  BUS:  90  SWGR  0 

DESIGN  VOLTAGE: 

2400 

BUS  VOLTAGE: 

2509  XVD:  -4.6 

=  PU  BUS  VOLTAGE: 

1.046  ANGLE: 

.1  DEGREES 

LOAD  FROM:  64  MCC  4&5 

TRANSF 

AMPS: 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

.5  KW 

.1 

KVAR 

.5  KVA 

PF:  .97  LAGGING 

LOSSES  THRU  TRANSF: 

.0  KU 

.0  KVAR 

.0  KVA 

LOAD  FROM:  70  SWGR  N 

FEEDER 

AMPS: 

129 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

538.1  KW 

-156.1 

KVAR 

560.3  KVA 

PF:  .96  LEADING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

LOAD  TO:  85  T1  SEC 

FEEDER 

AMPS: 

74 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

61.2  KW 

-317.7 

KVAR 

323.6  KVA 

PF:  .19  LEADING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

LOAD  FROM:  600  0/H  BUS 

FEEDER 

AMPS: 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

.0  KW 

.0 

KVAR 

.0  KVA 

PF:  .00  LEADING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

LOAD  TO:  700  FDR  7 

FEEDER 

AMPS: 

52 

VOLTAGE  DROP: 

1.  XVD:  .0 

PROJECTED  POWER  FLOW: 

212.6  KW 

70.6 

KVAR 

224.0  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

LOAD  FROM:  800  FDR  8 

FEEDER 

AMPS: 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

.0  KW 

.0 

KVAR 

.0  KVA 

PF:  .00  LEADING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

LOAD  TO:  900  FDR  9 

FEEDER 

AMPS: 

64 

VOLTAGE  DROP: 

1.  XVD:  .0 

PROJECTED  POWER  FLOW: 

264.8  KW 

91.1 

KVAR 

280.0  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.1  KW 

.0 

KVAR 

.1  KVA 

=====  BUS:  100  FDR  1 

DESIGN  VOLTAGE: 

2400 

BUS  VOLTAGE: 

2509  XVD:  -4.5 

=  PU  BUS  VOLTAGE: 

1.045  ANGLE: 

.1  DEGREES 

LOAD  FROM:  60  SWGR  S 

FEEDER 

AMPS: 

42 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

171.8  KW 

57.6 

KVAR 

181.2  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

LOAD  TO:  105  F1F12  U 

FEEDER 

AMPS: 

42  VOLTAGE  DROP: 

13.  XVD:  .6 

PROJECTED  POWER  FLOW: 

171.8  KW 

57.6 

KVAR 

181.2  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.7  KW 

.9 

KVAR 

1.2  KVA 
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CASE  3  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
*****•*****•******«•******•*******•****••******••****«*****•*»••*******•*•**• 
VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  »  4.00  %  BUS  s  5.00 


====  BUS:  105  F1F12  14  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2496  XVD:  -4.0 
======================  PU  BUS  VOLTAGE:  1.040  ANGLE:  -.1  DEGREES 

LOAD  FROM:  100  FDR  1  FEEDER  AMPS:  42  VOLTAGE  DROP:  13.  XVD:  .6 
PROJECTED  POWER  FLOW:  171.1  KW  56.7  KVAR  180.3  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .7  KW  .9  KVAR  1.2  KVA 

LOAD  TO;  110  FI  L14  FEEDER  AMPS:  42  VOLTAGE  DROP:  2.  XVD;  .1 
PROJECTED  POWER  FLOW:  171.1  KW  56.7  KVAR  180.3  KVA  PF;  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .1  KVAR  .2  KVA 


====  BUS:  110  FI  L14  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2494  XVD:  -3.9 
========================  PU  BUS  VOLTAGE:  1.039  ANGLE:  -.1  DEGREES 

LOAD  FROM:  105  F1F12  14  FEEDER  AMPS:  42  VOLTAGE  DROP:  2.  XVD:  .1 
PROJECTED  POWER  FLOW:  171.0  KW  56.5  KVAR  180.1  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .1  KVAR  .2  KVA 

LOAD  FROM;  115  FI  L15  FEEDER  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .0  KW  .0  KVAR  .0  KVA  PF;  .00  LEADING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  120  FI  L31  FEEDER  AMPS:  42  VOLTAGE  DROP:  4.  XVD:  .1 
PROJECTED  POWER  FLOW:  171.0  KW  56.5  KVAR  180.1  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .2  KW  .3  KVAR  .3  KVA 


====  BUS:  115  FI  L15  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2494  XVD:  -3.9 

=========================  PU  BUS  VOLTAGE:  1.039  ANGLE:  -.1  DEGREES 

•***  NO  LOAD  SPECIFIED  **** 


====  BUS;  120  FI  L31  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2490  XVD:  -3.8 

=========================  PU  BUS  VOLTAGE:  1.038  ANCLE:  -.2  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  45.8  KW  15.1  KVAR 

LOAD  FROM:  110  FI  L14  FEEDER  AMPS:  42  VOLTAGE  DROP:  4.  XVD:  .1 

PROJECTED  POWER  FLOW:  170.9  KW  56.3  KVAR  179.9  KVA  PF;  .95  LAGGING 

LOSSES  THRU  FEEDER:  .2  KW  .3  KVAR  .3  KVA 
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CASE  3  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  •  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  %  BUS  =  5,00 

LOAD  TO:  121  FI  L63  FEEDER  AMPS:  31  VOLTAGE  DROP:  3.  XVD:  .1 

PROJECTED  POWER  FLOW:  125.0  KW  41.2  KVAR  131.6  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .1  KW  .2  KVAR  .2  KVA 


====  BUS:  121  FI  L63  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2487  XVD:  -3.6 

.====================,===  pu  BUS  VOLTAGE:  1.036  ANGLE:  -.2  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  45.7  KW  15.0  KVAR 

LOAD  FROM:  120  FI  L31  FEEDER  AMPS:  31  VOLTAGE  DROP:  3.  XVD:  .1 

PROJECTED  POWER  FLOW:  124.9  KW  41.1  KVAR  131.5  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .1  KW  .2  KVAR  .2  KVA 

LOAD  TO:  122  FI  L64  FEEDER  AMPS:  19  VOLTAGE  DROP:  1.  XVD;  .0 

PROJECTED  POWER  FLOW:  79.2  KW  26.0  KVAR  83.3  KVA  PF;  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  122  FI  L64  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2486  XVD:  -3.6 

=========================  PU  BUS  VOLTAGE:  1.036  ANGLE:  -.2  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  79.1  KW  26.0  KVAR 

LOAD  FROM:  121  FI  L63  FEEDER  AMPS:  19  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  79.1  KW  26.0  KVAR  83.3  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  200  FDR  2  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2509  XVD:  -4.5 
=========================  PU  BUS  VOLTAGE:  1.045  ANGLE:  .1  DEGREES 

LOAD  FROM:  60  SWGR  S  FEEDER  AMPS:  58  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  238.6  KW  79.2  KVAR  251.4  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .0  KVAR  .1  KVA 

LOAD  TO:  205  FEEDER  AMPS:  58  VOLTAGE  DROP:  7.  XVD:  .3 
PROJECTED  POWER  FLOW:  238.6  KW  79.2  KVAR  251.4  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .5  KW  .7  KVAR  .9  KVA 
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CASE  3  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER.  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 
VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


===  BUS:  205  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2501  XVD:  -4.2 
ss==ss==sss=:s===s:==~ss  pu  BUS  VOLTAGE:  1.042  ANGLE:  .0  DEGREES 

LOAD  FROM:  200  FDR  2  FEEDER  AMPS:  58  VOLTAGE  DROP:  7.  XVD:  .3 
PROJECTED  POWER  FLOW:  238.1  KW  78.5  KVAR  250.7  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .5  KW  .7  KVAR  .9  KVA 

LOAD  TO:  235  F5  F29  FEEDER  AMPS:  58  VOLTAGE  DROP:  5.  XVD:  .2 
PROJECTED  POWER  FLOW:  238.1  KW  78.5  KVAR  250.7  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .4  KW  .5  KVAR  .6  KVA 


ss=s  BUS:  235  F5  F29  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2496  XVD:  -4.0 
£=========—===========—  PU  BUS  VOLTAGE:  1.040  ANGLE:  -.1  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  47.6  KW  15.1  KVAR 

LOAD  FROM:  205  FEEDER  AMPS:  58  VOLTAGE  DROP:  5.  XVD:  .2 
PROJECTED  POWER  FLOW:  237.7  KW  78.0  KVAR  250.2  KVA  PF:  .95  LAGGING 
LOSSES  THRO  FEEDER:  .4  KW  .5  KVAR  .6  KVA 

LOAD  TO:  236  F2  F211  FEEDER  AMPS:  46  VOLTAGE  DROP:  2.  XVD:  .1 
PROJECTED  POWER  FLOW:  190.1  KW  62.8  KVAR  200.3  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .2  KVAR  .2  KVA 


236  F2  F211  DESIGN  VOLTAGE: 

PU  BUS  VOLTAGE: 
PROJECTED  SPECIAL  BUS  LOAD: 


2400  BUS  VOLTAGE:  2494  XVD:  -3.9 
1.039  ANGLE:  -.1  DEGREES 

95.0  KW  31.3  KVAR 


LOAD  FROM:  235  F5  F29  FEEDER  AMPS:  46  VOLTAGE  DROP:  2.  XVD:  .1 
PROJECTED  POWER  FLOW:  190.0  KW  62.6  KVAR  200.1  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .2  KVAR  .2  KVA 


LOAD  TO:  240  FI  F213 
PROJECTED  POWER  FLOW: 


LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  23  VOLTAGE  DROP:  1.  XVD:  .1 

95.0  KW  31.3  KVAR  100.0  KVA  PF:  .95  LAGGING 

.0  KW  .0  KVAR  .1  KVA 


H-21 


DATE:27  NOV  95  TIME:  9  10  AM  PAGE  22 

CASE  3  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  %  BUS  =  5.00 


===  BUS:  240  FI  F213  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2493  XVD:  -3.9 
======ss============»===  pu  BUS  VOLTAGE:  1.039  ANGLE:  -.1  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  94.9  KW  31.3  KVAR 


LOAD  FROM:  236  F2  F211 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  23  VOLTAGE  DROP:  1.  XVD:  .1 

94.9  KW  31.3  KVAR  100.0  KVA  PF:  .95  LAGGING 

.0  KW  .0  KVAR  .1  KVA 


====  BUS:  300  FDR  3  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2509  XVD:  -4.6 

=========================  PU  BUS  VOLTAGE:  1.046  ANGLE:  .1  DEGREES 

****  NO  LOAD  SPECIFIED  **** 


====  BUS:  400  FDR  4  DESIGN  VOLTAGE: 

=========================  PU  BUS  VOLTAGE: 

*•**  NO  LOAD  SPECIFIED  **** 


2400  BUS  VOLTAGE:  2509  XVD:  -4.6 
1.046  ANGLE:  .1  DEGREES 


===  BUS:  500  FOR  5  DESIGN  VOLTAGE: 
=========================  PU  BUS  VOLTAGE: 


2400  BUS  VOLTAGE:  2509  XVD:  -4.6 
1.046  ANGLE:  .1  DEGREES 


LOAD  FROM:  60  SWGR  S 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  12  VOLTAGE  DROP:  0.  XVD:  .0 

50.6  KW  18.7  KVAR  53.9  KVA  PF:  .94  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


LOAD  TO:  505  F4  F5  F6UF  FEEDER  AMPS:  12  VOLTAGE  DROP:  2.  XVD:  .1 
PROJECTED  POWER  FLOW:  50.6  KW  18.7  KVAR  53.9  KVA  PF:  .94  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  505  F4  F5  F6UF  DESIGN  VOLTAGE: 
=========================  PU  BUS  VOLTAGE: 


2400  BUS  VOLTAGE:  2508  XVD:  -4.5 
1.045  ANGLE:  .1  DEGREES 


LOAD  FROM:  500  FDR  5  FEEDER  AMPS:  12  VOLTAGE  DROP:  2.  XVD:  .1 
PROJECTED  POWER  FLOW:  50.5  KW  18.6  KVAR  53.9  KVA  PF:  .94  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


LOAD  TO:  512  5-3  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  12  VOLTAGE  DROP: 

50.5  KW  18.6  KVAR  53.9  KVA 

.1  KW  .1  KVAR  .1  KVA 


4.  XVD:  .2 
PF:  .94  LAGGING 
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CASE  3  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  »  4.00  X  BUS  «  5.00 


BUS:  512  5*3  PRI  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2503  XVD:  -4.3 
ssssssss==ssss===s:ss====  PU  BUS  VOLTAGE:  1.043  ANGLE:  .0  DEGREES 

LOAD  FROM:  505  F4  F5  F6UF  FEEDER  AMPS:  12  VOLTAGE  DROP:  4.  XVD:  .2 
PROJECTED  POWER  FLOW:  50.5  KW  18.5  KVAR  53.8  KVA  PF:  .94  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .1  KVAR  .1  KVA 

LOAD  TO:  515  F5  L24  FEEDER  AMPS:  12  VOLTAGE  DROP:  3.  XVD:  .1 
PROJECTED  POWER  FLOW:  50.5  KW  18.5  KVAR  53.8  KVA  PF:  .94  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .1  KVAR  .1  KVA 


ssss  BUS:  515  F5  L24  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2500  XVD:  -4.2 

PU  BUS  VOLTAGE:  1.042  ANGLE:  .0  DEGREES 

LOAD  FROM:  512  5-3  PRI  FEEDER  AMPS:  12  VOLTAGE  DROP:  3.  XVD:  .1 
PROJECTED  POWER  FLOW:  50.4  KW  18.5  KVAR  53.7  KVA  PF:  .94  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .1  KVAR  .1  KVA 

LOAD  TO:  525  F5  L31  FEEDER  AMPS:  12  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  50.4  KW  18.5  KVAR  53.7  KVA  PF:  .94  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  525  F5  L31  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2499  XVD:  -4.1 
ssss===sssss====sssss==ss  PU  BUS  VOLTAGE:  1.041  ANGLE:  .0  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  8.7  KW  3.6  KVAR 

LOAD  FROM:  515  F5  L24  FEEDER  AMPS:  12  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  50.4  KW  18.5  KVAR  53.7  KVA  PF:  .94  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  531  F3  L41  FEEDER  AMPS:  5  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  20.9  KW  7.5  KVAR  22.2  KVA  PF:  .94  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  535  F537  L5  FEEDER  AMPS:  5  VOLTAGE  DROP:  2.  XVD:  .1 

PROJECTED  POWER  FLOW:  20.9  KW  7.5  KVAR  22.2  KVA  PF:  .94  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


H-23 


DATE:27  NOV  95  TIME:  9  10  AM  PAGE  24 

CASE  3  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

*****************************************  ********it***4r******************^^^** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  %  BUS  =  5.00 


— ==  BUS:  531  F3  L41 

DESIGN  VOLTAGE: 

2400 

BUS  VOLTAGE: 

2499  %VD:  -4.1 

PU  BUS  VOLTAGE: 

1.041 

1  ANGLE: 

.0  DEGREES 

LOAD  FROM:  525  F5  L31 

FEEDER 

AMPS: 

5 

VOLTAGE  DROP: 

1.  XVD:  .0 

PROJECTED  POWER  FLOW: 

20.9  KW 

7.4 

KVAR 

22.1  KVA 

PF:  .94  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

LOAD  TO:  535  F537  L5 

FEEDER  AMPS: 

5  VOLTAGE  DROP: 

1.  %VD:  .0 

PROJECTED  POWER  FLOW: 

20.9  KW 

7.4 

KVAR 

22.1  KVA 

PF:  .94  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

====  BUS:  535  F537  L5 

DESIGN  VOLTAGE: 

2400 

BUS  VOLTAGE: 

2498  XVD:  -4.1 

PU  BUS  VOLTAGE: 

1.041 

1  ANGLE: 

-.1  DEGREES 

LOAD  FROM:  525  F5  L31 

FEEDER 

AMPS: 

5 

VOLTAGE  DROP: 

2.  XVD:  .1 

PROJECTED  POWER  FLOW: 

20.9  KW 

7.4 

KVAR 

22.1  KVA 

PF:  .94  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

LOAD  FROM:  531  F3  L41 

FEEDER 

AMPS; 

5 

VOLTAGE  DROP: 

1.  XVD:  .0 

PROJECTED  POWER  FLOW: 

20.9  KW 

7.4 

KVAR 

22.1  KVA 

PF:  .94  LAGGING 

LOSSES  THRU  FEEDER: 

,0  KW 

.0 

KVAR 

-0  KVA 

LOAD  TO:  555 

FEEDER 

AMPS: 

10 

VOLTAGE  DROP: 

2.  5WD:  .1 

PROJECTED  POWER  FLOW: 

41.7  KW 

14.9 

KVAR 

44.3  KVA 

PF:  .94  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

=====  BUS:  555 

DESIGN  VOLTAGE: 

2400 

BUS  VOLTAGE: 

2495  XVD:  -4.0 

PU  BUS  VOLTAGE: 

1.04C 

1  ANGLE: 

-.1  DEGREES 

LOAD  FROM:  535  F537  L5 

FEEDER 

AMPS: 

10  VOLTAGE  DROP: 

2.  XVD:  .1 

PROJECTED  POWER  FLOW: 

41.7  KW 

14.9 

KVAR 

44.2  KVA 

PF:  .94  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

LOAD  TO:  560  RICH  SUB 

FEEDER 

AMPS: 

7  VOLTAGE  DROP: 

6.  XVD:  .3 

PROJECTED  POWER  FLOW: 

27.6  KW 

9.2 

KVAR 

29.1  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.1  KW 

.1 

KVAR 

.1  KVA 

LOAD  TO:  565  5-17  PR  I 

FEEDER 

AMPS: 

4 

VOLTAGE  DROP: 

1.  XVD:  .0 

PROJECTED  POWER  FLOW; 

14.0  KW 

5.7 

KVAR 

15.1  KVA 

PF:  .93  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 
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CASE  3  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


===  BUS:  560  RICH  SUB  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2489  5WD:  -3.7 
s=s»i«rsss==sss===ss»ss  PU  BUS  VOLTAGE:  1.037  ANGLE:  -.1  DEGREES 

LOAD  FROM:  555  FEEDER  AMPS:  7  VOLTAGE  DROP:  6.  XVD:  .3 
PROJECTED  POWER  FLOW:  27.6  KW  9.1  KVAR  29.0  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .1  KVAR  .1  KVA 

LOAD  TO:  562  RS  SEC  TRANSF  AMPS:  7  VOLTAGE  DROP:  3.  XVD:  .1 
PROJECTED  POWER  FLOW:  27.6  KW  9.1  KVAR  29.0  KVA  PF:  .95  LAGGING 
LOSSES  THRU  TRANSF:  .0  KW  .1  KVAR  .1  KVA 


s==s  BUS:  562  RS  SEC  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  7458  XVD:  -3.6 
£==================—==  PU  BUS  VOLTAGE:  1.036  ANGLE:  -.3  DEGREES 

LOAD  FROM:  560  RICH  SUB  TRANSF  AMPS:  2  VOLTAGE  DROP:  9.  XVD:  .1 
PROJECTED  POWER  FLOW:  27.5  KW  9.1  KVAR  29.0  KVA  PF:  .95  LAGGING 
LOSSES  THRU  TRANSF:  .0  KW  .1  KVAR  .1  KVA 

LOAD  TO:  930  RICH  SUB  FEEDER  AMPS:  2  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  27.5  KW  9.1  KVAR  29.0  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  565  5-17  PRI  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2495  XVD:  -3.9 
sss===ssss====sssss==ssss  PU  BUS  VOLTAGE:  1.039  ANGLE:  -.1  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  5.4  KW  2.1  KVAR 

LOAD  FROM:  555  FEEDER  AMPS:  4  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  14.0  KW  5.7  KVAR  15.1  KVA  PF:  .93  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  575  F5  51  FEEDER  AMPS:  2  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  8.6  KW  3.5  KVAR  9.3  KVA  PF:  .93  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 
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CASE  3  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEH 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
♦***★★★★★**★***********★*♦*******★***★★★*★********♦**★**★★*********♦***♦***♦* 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  A. 00  X  BUS  =  5.00 


===  BUS:  575  F5  51 

DESIGN  VOLTAGE: 

2400 

BUS  VOLTAGE: 

2494  %VO:  -3.9 

PU  BUS  VOLTAGE: 

1.039  ANGLE: 

-,1  DEGREES 

LOAD  FROM:  565  5-17  PRI 

FEEDER  AMPS: 

2 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

8.6  KW  3.5 

ICVAR 

9.3  KVA 

PF:  .93  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW  .0 

KVAR 

.0  KVA 

LOAD  TO:  580  F5  LBS 

FEEDER  AMPS: 

2 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

8.6  KW  3.5 

ICVAR 

9.3  KVA 

PF:  .93  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW  .0 

KVAR 

.0  KVA 

====  BUS:  580  F5  L85 

DESIGN  VOLTAGE: 

—  DM  RMC  \/ntTAnP* 

2400  BUS  VOLTAGE: 
1.039  ANGLE: 

8.6  KW  3. 

2494  XVD:  -3.9 
-.1  DEGREES 

5  KVAR 

PROJECTED 

SPECIAL  BUS  LOAD: 

LOAD  FROM:  575  F5  51 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 

FEEDER  AMPS: 
8.6  KW  3.5 

.0  KW  .0 

2  VOLTAGE  DROP: 
KVAR  9.3  KVA 
KVAR  .0  KVA 

0.  XVD:  .0 

PF:  .93  LAGGING 

BUS:  600  0/H  BUS 

DESIGN 

DM  RMQ 

VOLTAGE: 
v/nj  TAftP* 

2400  BUS 
1.046 

VOLTAGE: 
Auni  P  > 

2509  XVD:  -4.6 
1  nPnPFF^ 

****  NO  LOAD  SPECIFIED 

DUd 

¥wL 1 MuC  * 

BUS:  700  FDR  7 

DESIGN  VOLTAGE: 

2400 

BUS  VOLTAGE: 

2509  XVD:  -4.5 

:  PU  BUS  VOLTAGE: 

1.045 

ANGLE: 

.1  DEGREES 

LOAD  FROM:  90  SWGR  0 

FEEDER  AMPS: 

52  VOLTAGE  DROP: 

1.  XVD:  .0 

PROJECTED  POWER  FLOW: 

212.6  KW  70.6 

KVAR 

224.0  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW  .0 

KVAR 

.0  KVA 

LOAD  TO:  705  WELL9  POL 

FEEDER  AMPS: 

52 

VOLTAGE  DROP: 

1.  XVD:  .0 

PROJECTED  POWER  FLOW: 

212.6  KW  70.6 

KVAR 

224.0  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW  .0 

KVAR 

.1  KVA 

H-26 


-_SS  BUS:  705  UELL9  POL  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2508  XVD*  -4  5 
=========================  PU  BUS  VOLTAGE:  1.045  ANGLE:  .1  DEGREES* 

PROJECTED  SPECIAL  BUS  LOAD:  44.8  KU  15.3  KVAR 


LOAD  FROM:  700  FDR  7 

FEEDER 

AMPS:  52 

VOLTAGE  DROP: 

1.  XVD:  .0 

PROJECTED  POWER  FLOW: 

212.5  KW 

70.6  KVAR 

223.9  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0  KVAR 

.1  KVA 

LOAD  FROM:  707  7-1  SEC 

TRANSF 

AMPS: 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

.0  KW 

.0  KVAR 

.0  KVA 

PF:  .00  LEADING 

LOSSES  THRU  TRANSF: 

.0  KW 

.0  KVAR 

.0  KVA 

LOAD  TO:  709  F9  F73 

FEEDER 

AMPS:  41 

VOLTAGE  DROP: 

2.  XVD:  .1 

PROJECTED  POWER  FLOW: 

167.8  KW 

55.3  KVAR 

176.6  KVA 

PF:  ,95  LAGGING 

LOSSES  THRU  FEEDER: 

.1  KW 

.1  KVAR 

.1  KVA 

===  BUS:  707  7-1  SEC  DESIGN  VOLTAGE:  480  BUS  VOLTAGE: 
=========================  pu  BUS  VOLTAGE:  1.045  ANCLE: 

***•  NO  LOAD  SPECIFIED  **** 


502  XVD:  -4.5 
.1  DEGREES 


709  F9  F73  DESIGN  VOLTAGE: 
:==============  PU  BUS  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


2400  BUS  VOLTAGE:  2506  XVD:  -4.4 
1.044  ANGLE:  .1  DEGREES 

90.5  KW  29.4  KVAR 


LOAD  FROM:  705  WELL9  POL  FEEDER  AMPS:  41  VOLTAGE  DROP: 
PROJECTED  POWER  FLOW:  167.7  KW  55.2  KVAR  176.5  KVA 
LOSSES  THRU  .FEEDER:  .1  KW  .1  KVAR  1  KVA 


2.  XVD:  .1 
PF:  .95  LAGGING 


LOAD  TO:  710  F7  L11  FEEDER  AMPS:  19  VOLTAGE  DROP:  4.  XVD-  2 
PROJECTED  POWER  FLOW:  77.1  KW  25.7  KVAR  81.3  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .1  KVAR  .2  KVA 


====  BUS:  710  F7  L11  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2502  XVD-  -4  3 

=========================  PU  BUS  VOLTAGE:  1.043  ANGLE:  .0  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  22.5  KW  7.4  KVAR 


LOAD  FROM:  709  F9  F73 
PROJECTED  POWER  FLOW: 


LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  19  VOLTAGE  DROP:  4.  XVD:  .2 

77.0  KW  25.6  KVAR  81.2  KVA  PF:  .95  LAGGING 

.1  KW  .1  KVAR  .2  KVA 
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CASE  3  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

•*******************tk****»**«*«*********«***«***************«****«*«*******«« 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 

LOAD  TO:  715  F7  L13  FEEDER  AMPS:  6  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  22.8  KW  7.6  KVAR  24.1  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  720  F713  FEEDER  AMPS:  8  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  31.8  KW  10.6  KVAR  33.5  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  ,0  KVA 


====  BUS:  715  F7  L13  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2502  XVD:  -4.2 

================r====z:===  pu  BUS  VOLTAGE:  1.042  ANGLE:  .0  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  22.8  KW  7.6  KVAR 

LOAD  FROM:  710  F7  L11  FEEDER  AMPS:  6  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  22.8  KW  7.6  KVAR  24.1  KVA  PF:  .95  UGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


===  BUS:  720  F713  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2502  XVD:  -4.2 
=========================  pti  BUS  VOLTAGE:  1.042  ANGLE:  .0  DEGREES 

LOAD  FROM:  710  F7  L11  FEEDER  AMPS:  8  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  31.7  KW  10.6  KVAR  33.5  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  725  7-15  PRl  FEEDER  AMPS:  8  VOLTAGE  DROP:  2.  XVD:  .1 
PROJECTED  POWER  FLOW:  31.7  KW  10.6  KVAR  33.5  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  725  7-15  PRI  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2500  XVD:  -4.2 
=========================  PU  BUS  VOLTAGE:  1.042  ANGLE:  .0  DEGREES 

LOAD  FROM:  720  F713  FEEDER  AMPS:  8  VOLTAGE  DROP:  2.  XVD:  .1 
PROJECTED  POWER  FLOW:  31.7  KW  10.6  KVAR  33.4  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  735  F7  L54  FEEDER  AMPS:  8  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  31.7  KW  10.6  KVAR  33.4  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 
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CASE  3  LOAD  FLOW  STUDY  •  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  AUSKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VaTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


===  BUS:  735  F7  L54  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2499  XVD:  -4.1 

pu  BUS  VOLTAGE:  1.041  ANGLE:  .0  DEGREES 
PROJECTED  SPECIAL  BUS  LOAD;  9.0  KW  2.9  KVAR 

LOAD  FROM;  725  7-15  PRI  FEEDER  AMPS:  8  VOLTAGE  DROP;  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  31.7  KW  10.5  KVAR  33.4  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  745  FEEDER  AMPS:  6  VOLTAGE  DROP;  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  22.8  KW  7.6  KVAR  24.0  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


ssss  BUS:  '745  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2498  XVD:  -4.1 
=======================  PU  BUS  VOLTAGE:  1.041  ANGLE:  -.1  DEGREES 

LOAD  FROM:  735  F7  L54  FEEDER  AMPS:  6  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  22.7  KW  7.6  KVAR  24.0  KVA  PF;  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  750  F7  L72  FEEDER  AMPS;  6  VOLTAGE  DROP:  1.  XVD;  .0 
PROJECTED  POWER  FLOW:  22.7  KW  7.6  KVAR  24.0  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


===  BUS:  750  F7  L72  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2498  XVD:  -4.1 
=========================  PU  BUS  VOLTAGE:  1.041  ANGLE:  -.1  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  22.7  KW  7.6  KVAR 

LOAD  FROM:  745  FEEDER  AMPS:  6  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  22.7  KW  7.6  KVAR  24.0  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  800  FDR  8  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2509  XVD;  -4.6 

========================  PU  BUS  VOLTAGE:  1.046  ANGLE:  .1  DEGREES 

****  NO  LOAD  SPECIFIED  **** 
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CASE  3  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS.  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

**«*****************«r«**«r*****************4r*****«************************«*** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BOS  =  5.00 


====  BUS:  900  FDR  9  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2509  XVD:  -4.5 

PU  BUS  VOLTAGE:  1.045  ANGLE;  .1  DEGREES 

LOAD  FROM:  90  SWGR  0  FEEDER  AMPS:  64  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  264.7  KW  91.1  KVAR  280.0  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .0  KVAR  .1  KVA 

LOAD  TO:  905  STEP  SEC  TRANSF  AMPS:  64  VOLTAGE  DROP:  9.  XVD:  .4 
PROJECTED  POWER  FLOW:  264.7  KW  91.1  KVAR  280.0  KVA  PF:  .95  LAGGING 
LOSSES  THRU  TRANSF:  .4  KW  2.2  KVAR  2.2  KVA 


====  BUS:  905  STEP  SEC 

DESIGN  VOLTAGE: 

7200 

BUS  VOLTAGE: 

7498  XVD:  -4.1 

=  PU  BUS  VOLTAGE: 

1.041 

1  ANGLE: 

-.3  DEGREES 

LOAD  FROM:  900  FOR  9 

TRANSF  AMPS: 

21 

VOLTAGE  DROP: 

28.  XVD:  .4 

PROJECTED  POWER  FLOW: 

264.3  KW  88.9  KVAR 

278.9  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  TRANSF: 

.4  KW  2.2  KVAR 

2.2  KVA 

LOAD  TO:  910  F  96 

FEEDER  AMPS: 

21 

VOLTAGE  DROP: 

3.  XVD:  .0 

PROJECTED  POWER  FLOW: 

264.3  KW  88.9  KVAR 

278.9  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.1  KW  .1 

KVAR 

.1  KVA 

====  BUS:  910  F  96 

DESIGN  VOLTAGE: 

7200 

BUS  VOLTAGE: 

7495  XVD:  -4.1 

=  PU  BUS  VOLTAGE: 

1.041 

ANGLE: 

-.3  DEGREES 

PROJECTED 

SPECIAL  BUS  LOAD: 

19.3  KW  6.3  KVAR 

LOAD  FROM:  905  STEP  SEC 

FEEDER  AMPS: 

21 

VOLTAGE  DROP: 

3.  XVD:  .0 

PROJECTED  POWER  FLOW: 

264.3  KW  88.8  KVAR 

278.8  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.1  KW  .1 

KVAR 

.1  KVA 

LOAD  TO:  915  F910 

FEEDER  AMPS: 

20  VOLTAGE  DROP: 

3.  XVD;  .0 

PROJECTED  POWER  FLOW: 

245.0  KW  82.5 

KVAR 

258.5  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.  1  KW  .1 

KVAR 

.1  KVA 
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CASE  3  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
★♦★♦★★♦♦★★♦♦♦★♦★★★********************************************^***^***^**** 
VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


====  BUS:  915  F910 


LOAD  FROM:  910  F  96 
PROJECTED  POWER  FLOW; 
LOSSES  THRU  FEEDER: 

LOAD  TO:  920  F940 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


s=ss  BUS:  920  F940 


LOAD  FROM:  915  F910 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 

LOAD  TO:  945  F949  Li 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


====  BUS:  925  () 


LOAD  FROM:  930  RICH  SUB 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 

LOAD  TO:  935  9-8  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


-===  BUS:  930  RICH  SUB 


LOAD  FROM:  562  RS  SEC 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


DESIGN  VOLTAGE: 

!  PU  BUS  VOLTAGE: 

FEEDER  AMPS: 
244.9  KW  82.4 

.1  KW  .1 


DESIGN  VOLTAGE: 
PU  BUS  VOLTAGE: 


DESIGN  VOLTAGE: 
PU  BUS  VOLTAGE: 


DESIGN  VOLTAGE: 
=  PU  BUS  VOLTAGE: 

FEEDER 
27.5  KW 
.0  KW 


7200  BUS  VOLTAGE: 
1.040  ANGLE: 

20  VOLTAGE  DROP: 
KVAR  258.4  KVA 
KVAR  .1  KVA 


7200  BUS  VOLTAGE: 
1.038  ANGLE: 


7200  BUS  VOLTAGE: 
1.035  ANGLE: 


7200  BUS  VOLTAGE: 
1.036  ANGLE: 


7491  XVD:  -4.0 
-.3  DEGREES 

3.  XVD;  .0 
PF:  .95  LAGGING 


19.  XVD:  .3 
PF:  .95  LAGGING 


7472  XVD;  -3.8 
-.4  DEGREES 

19.  XVD:  .3 
PF:  .95  LAGGING 


3.  XVD:  .0 
PF:  .95  LAGGING 


7455  XVD:  -3.5 
-.3  DEGREES 

3.  XVD:  .0 
PF:  .95  LAGGING 


3.  XVD:  .0 
PF:  .95  LAGGING 


7458  XVD:  -3.6 
-.3  DEGREES 

0.  XVD:  .0 
PF:  .95  LAGGING 


AMPS:  2  VOLTAGE  DROP: 

9.1  KVAR  29.0  KVA 

.0  KVAR  .0  KVA 


FEEDER  AMPS:  20  VOLTAGE  DR(X>: 

244.9  KW  82.4  KVAR  258.4  KVA 

.5  KW  .6  KVAR  .8  KVA 


FEEDER 

AMPS: 

20  VOLTAGE  DROP: 

2U.4  KW 

81.7 

KVAR 

257.7  KVA 

.5  KW 

.6 

KVAR 

.8  KVA 

FEEDER 

AMPS: 

20 

VOLTAGE  DROP 

244.4  KW 

81.7 

KVAR 

257.7  KVA 

.1  KW 

.1 

KVAR 

.1  KVA 

FEEDER  AMPS:  2  VOLTAGE  DROP: 

27.5  KW  9.0  KVAR  29.0  KVA 

.0  KW  .0  KVAR  .0  KVA 

FEEDER  AMPS:  2  VOLTAGE  DROP: 

27.5  KW  9.0  KVAR  29.0  KVA 

.0  KW  .0  KVAR  .0  KVA 
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CASE  3  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  %  BUS  =  5.00 


LOAD  TO:  925  () 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  2  VOLTAGE  DROP:  3.  XVD:  .0 

27.5  KW  9.1  KVAR  29.0  KVA  PF:  .95  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


====  BUS:  935  9-8  PRI  DESIGN  VOLTAGE: 

=======ss====r=====s===s  PU  BUS  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


7200  BUS  VOLTAGE:  7453  XVD:  -3.5 
1.035  ANGLE:  -.3  DEGREES 

11.0  KW  3.6  KVAR 


LOAD  FROM:  925  (> 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  2  VOLTAGE  DROP:  3.  XVD:  .0 

27.5  KW  9.0  KVAR  29.0  KVA  PF:  .95  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


LOAD  TO:  940  9-9  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  1  VOLTAGE  DROP:  8.  XVD:  .1 

16.5  KW  5.4  KVAR  17.4  KVA  PF:  .95  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


====  BUS:  940  9-9  PRI  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  7444  XVD-  -3  4 

=======================—  PU  BUS  VOLTAGE:  1.034  ANGLE:  -.3  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  16.5  KW  5.4  KVAR 


LOAD  FROM:  935  9-8  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER : 


FEEDER  AMPS:  1  VOLTAGE  DROP:  8.  XVD:  .1 

16.5  KW  5.4  KVAR  17.4  KVA  PF:  .95  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


====  BUS:  945  F949  LI  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  7469  XVD-  -3  7 

=================«====-=  PU  BUS  VOLTAGE:  1.037  ANGLE:  -.4  DEGREES ’ 

PROJECTED  SPECIAL  BUS  LOAD:  4.7  KW  1.5  KVAR 


LOAD  FROM:  920  F940 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  20  VOLTAGE  DROP:  3.  XVD:  .0 

244.3  KW  81.6  KVAR  257.6  KVA  PF:  .95  LAGGING 

•1  ICW  .1  KVAR  .1  KVA 


LOAD  TO:  960  9-13  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  20  VOLTAGE  DROP:  23.  XVD:  .3 

239.6  KW  80.1  KVAR  252.6  KVA  PF:  .95  LAGGING 

.7  KW  .3  KVAR  .8  KVA 
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CASE  3  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  •  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  -  4.00  X  BUS  =  5.00 


r=s=  BUS:  960  9-13  PRI  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  7446  XVD:  -3.4 

PU  BUS  VOLTAGE:  1.034  ANGLE:  -.5  DEGREES 

LOAD  FROM:  945  F949  LI  FEEDER  AMPS:  20  VOLTAGE  DROP:  23.  XVD:  .3 
PROJECTED  POWER  FLOW:  238.9  KW  79.8  KVAR  251.9  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .7  KW  .3  KVAR  .8  KVA 

LOAD  TO:  963  9-14  PRI  FEEDER  AMPS:  20  VOLTAGE  DROP:  78.  XVD:  1.1 
PROJECTED  POWER  FLOW:  238.9  KW  79.8  KVAR  251.9  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  2.4  KW  1.1  KVAR  2.7  KVA 


===  BUS:  963  9-14  PRI  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  7368  XVD:  -2.3 

PU  BUS  VOLTAGE:  1.023  ANGLE:  -.5  DEGREES 
PROJECTED  SPECIAL  BUS  LOAD:  18.7  KW  6.1  KVAR 

LOAD  FROM:  960  9-13  PRI  FEEDER  AMPS:  20  VOLTAGE  DROP:  78.  XVD:  1.1 
PROJECTED  POWER  FLOW:  236.5  KW  78.6  KVAR  249.2  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  2.4  KW  1.1  KVAR  2.7  KVA 

LOAD  TO:  966  9-15  PRI  FEEDER  AMPS:  18  VOLTAGE  DROP:  21.  XVD:  .3 
PROJECTED  POWER  FLOW:  217.9  KW  72.5  KVAR  229.6  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .6  KW  .3  KVAR  .7  KVA 


BUS:  966  9-15  PRI  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  7347  XVD:  -2.0 
£======================—  PU  BUS  VOLTAGE:  1.020  ANGLE:  -.6  DEGREES 

LOAD  FROM:  963  9-14  PRI  FEEDER  AMPS:  18  VOLTAGE  DROP:  21.  XVD:  .3 
PROJECTED  POWER  FLOW:  217.3  KW  72.2  KVAR  229.0  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .6  KW  .3  KVAR  .7  KVA 

LOAD  TO:  969  SW  UP  FEEDER  AMPS:  18  VOLTAGE  DROP:  6.  XVD:  .1 
PROJECTED  POWER  FLOW:  217.3  KW  72.2  KVAR  229.0  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .2  KW  .1  KVAR  .2  KVA 
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CASE  3  LOAD  FLOW  STl®Y  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
•**********•*******************••*******•***••**•»**••••***••****»*•***••**** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  ^  4.00  X  BUS  «  5.00 


====  BUS:  969  SW  UP  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  7342  XVD:  -2.0 
s====r»s===========s»s=  PU  BUS  VOLTAGE:  1.020  ANGLE:  -.6  DEGREES 

LOAD  FROM:  966  9-15  PR I  FEEDER  AMPS:  18  VOLTAGE  DROP:  6.  XVD:  .1 
PROJECTED  POWER  FLOW:  217.1  KW  72.1  KVAR  228.8  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .2  KW  .1  KVAR  .2  KVA 

LOAD  TO:  972  SW  DOWN  FEEDER  AMPS:  18  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  217.1  KW  72.1  KVAR  228.8  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  972  SW  DOWN  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  7342  XVD:  -2.0 
======s=»=========»a=ss  PU  BUS  VOLTAGE:  1.020  ANGLE:  -.6  DEGREES 

LOAD  FROM:  969  SW  UP  FEEDER  AMPS:  18  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  217.1  KW  72.1  KVAR  228.8  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  975  9-16  PRI  FEEDER  AMPS:  18  VOLTAGE  DROP:  79.  XVD:  1.1 
PROJECTED  POWER  FLOW:  217.1  KW  72.1  KVAR  228.8  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  2.3  KW  1.1  KVAR  2.5  KVA 


s===  BUS:  975  9-16  PRI  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  7262  XVD:  -.9 
=========================  PU  BUS  VOLTAGE:  1.009  ANGLE:  -.6  DEGREES 

LOAD  FROM:  972  SW  DOWN  FEEDER  AMPS:  18  VOLTAGE  DROP:  79.  XVD:  1.1 
PROJECTED  POWER  FLOW:  214.9  KW  71.0  KVAR  226.3  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  2.3  KW  1.1  KVAR  2.5  KVA 

LOAD  TO:  980  FEEDER  AMPS:  18  VOLTAGE  DROP:  33.  XVD:  .5 
PROJECTED  POWER  FLOW:  214.9  KW  71.0  KVAR  226.3  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .9  KW  .4  KVAR  1.0  KVA 


====  BUS:  980  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  7229  XVD:  -.4 
=========================  PU  BUS  VOLTAGE:  1.004  ANGLE:  -.7  DEGREES 

LOAD  FROM:  975  9-16  PRI  FEEDER  AMPS:  18  VOLTAGE  DROP:  33.  XVD:  .5 
PROJECTED  POWER  FLOW:  213.9  KW  70.6  KVAR  225.3  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .9  KW  .4  KVAR  1.0  KVA 
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CASE  3  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
*********************** ****************************************************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  -  4.00  X  BUS  s  5.00 


LOAD  TO:  983  9-25  PRI  FEEDER  AMPS:  18  VOLTAGE  DROP:  57.  XVD:  .8 
PROJECTED  POWER  FLOW:  213.9  KW  70.6  KVAR  225.3  KVA  PF:  .95  UGGING 
LOSSES  THRU  FEEDER:  1.6  KW  .8  KVAR  1.8  KVA 


==“  BUS:  983  9-25  PRI  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  7172  XVD:  .4 
=========================  pu  BUS  VOLTAGE:  .996  ANGLE:  -.7  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  155.3  KW  51.0  KVAR 

LOAD  FROM:  980  FEEDER  AMPS:  18  VOLTAGE  DROP;  57.  XVD:  .8 
PROJECTED  POWER  FLOW:  212.3  KW  69.8  KVAR  223.5  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  1.6  KW  .8  KVAR  1.8  KVA 

LOAD  TO:  984  9-25  SEC  TRANSF  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .0  KW  .0  KVAR  .0  KVA  PF:  .00  LEADING 
LOSSES  THRU  TRANSF:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  985  9-34  PRI  FEEDER  AMPS:  5  VOLTAGE  DROP:  5.  XVD:  .1 
PROJECTED  POWER  FLOW:  57.0  KW  18.8  KVAR  60.0  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


===  BUS:  984  9-25  SEC  DESIGN  VOLTAGE:  208  BUS  VOLTAGE:  207  XVD:  .4 

=========================  PU  BUS  VOLTAGE:  .996  ANGLE:  -.7  DEGREES 

****  NO  LOAD  SPECIFIED  ***• 


====  BUS:  985  9-34  PRI  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  7167  XVD:  .5 
=========================  PU  BUS  VOLTAGE:  .995  ANGLE:  -.7  DEGREES 

LOAD  FROM;  983  9-25  PRI  FEEDER  AMPS;  5  VOLTAGE  DROP:  5.  XVD:  .1 
PROJECTED  POWER  FLOW:  57.0  KW  18.8  KVAR  60.0  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  987  FEEDER  AMPS:  5  VOLTAGE  DROP:  16.  XVD:  .2 
PROJECTED  POWER  FLOW:  57.0  KW  18.8  KVAR  60.0  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .1  KVAR  .1  KVA 
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DATE:27  NOV  95  TIME:  9  10  AM  PAGE  36 

CASE  3  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 


VOLTAGE  EFFECT  ON  LOADS  1 

MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  = 

5.00 

====  BUS:  987 

DESIGN  VOLTAGE: 

7200 

BUS  VOLTAGE: 

7151  %VD:  .7 

=  PU  BUS  VOLTAGE: 

.993 

ANGLE: 

-.8  DEGREES 

LOAD  FROM:  985  9-34  PRl 

FEEDER  AMPS: 

5 

VOLTAGE  DROP: 

16.  JWD:  .2 

PROJECTED  POWER  FLOW: 

56.8  KW  18.7 

KVAR 

59.8  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.1  KW  .1 

KVAR 

.1  KVA 

LOAD  TO:  990  9-26  PRI 

FEEDER  AMPS: 

3 

VOLTAGE  DROP: 

15.  XVO:  .2 

PROJECTED  POWER  FLOW: 

33.3  ICW  11.0 

KVAR 

35.1  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.1  KW  .0 

KVAR 

.1  KVA 

LOAD  TO:  992 

FEEDER  AMPS: 

2 

VOLTAGE  DROP: 

28.  XVD:  .4 

PROJECTED  POWER  FLOW: 

23.5  ICW  7.8 

KVAR 

24.8  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.1  KW  .0 

KVAR 

.1  KVA 

====  BUS:  990  9-26  PRI 

DESIGN  VOLTAGE: 

7200 

BUS  VOLTAGE: 

7136  XVD:  .9 

=  PU  BUS  VOLTAGE: 

.991 

1  ANGLE: 

-.8  DEGREES 

PROJECTED 

SPECIAL  BUS  LOAD: 

33.2  KW  10.9  KVAR 

LOAD  FROM:  987 

FEEDER  AMPS: 

3 

VOLTAGE  DROP; 

15.  XVD:  .2 

PROJECTED  POWER  FLOW: 

33.2  KW  10.9 

KVAR 

35-0  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.1  KW  .0 

KVAR 

.1  KVA 

====  BUS:  992 

DESIGN  VOLTAGE: 

7200 

BUS  VOLTAGE: 

7123  %VO:  1.1 

:=  PU  BUS  VOLTAGE: 

.989  ANGLE: 

-.8  DEGREES 

LOAD  FROM:  987 

FEEDER  AMPS: 

2 

VOLTAGE  DROP: 

28.  XVD:  .4 

PROJECTED  POWER  FLOW: 

23.4  KW  7.7 

KVAR 

24.7  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.1  KW  .0 

KVAR 

.1  KVA 

LOAD  TO:  997  9-32  PRI 

FEEDER  AMPS: 

2 

VOLTAGE  DROP: 

5.  %VD:  .1 

PROJECTED  POWER  FLOW; 

23.4  KW  7.7 

KVAR 

24.7  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW  .0 

KVAR 

.0  KVA 
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DATE:2r  MOV  95  TIME:  9  10  AM  PAGE  37 

CASE  3  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  AUSKA  •  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  »  4.00  X  BUS  =  5.00 


====  BUS:  997  9-32  PR I  DESIGN  VOLTAGE:  7200  BUS  VOLTAGE:  7117  XVD:  1.1 

sx=s======:==z:=====~=-==  PU  BUS  VOLTAGE:  .989  ANGLE:  -.8  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  23.4  KU  7.7  KVAR 


LOAD  FROM:  992 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  2  VOLTAGE  DROP: 

23.4  ICW  7.7  KVAR  24.7  XVA 

.0  KW  .0  KVAR  .0  KVA 


5.  XVD:  .1 
PF:  .95  lagging 
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DATE:27  NOV  95  TINE:  9  10  AM 

CASE  3  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR 

FORT  GREELY,  ALASKA  -  POST  2001  CASE 

EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


PAGE 

RUNNING  EXISTING  SYSTEM 


38 


BUS# 

NAME 

BASE  VOLT 

PU  VOLT 

BUS# 

NAME 

BASE  VOLT 

PU  VOLT 

10 

GEN  G1 

2400.00 

1.046 

20 

GEN  G2 

2400.00 

1.046 

30 

GEN  G3 

2400.00 

1.046 

40 

GEN  G4 

2400.00 

1.046 

50 

GEN  G5 

2400.00 

1.046 

60 

SWGR  S 

2400.00 

1.046 

62 

SS-1  SEC 

480.00 

1.046 

64 

MCC  4&5 

480.00 

1.046 

66 

SMIA  BLUE 

2400.00 

1.046 

68 

BLUE  SSS 

480.00 

1.046 

70 

SUGR  N 

2400.00 

1.046 

80 

UTILITY 

24900.00 

1.000 

85 

T1  SEC 

2400.00 

1.046 

90 

SUGR  0 

2400.00 

1.046 

100 

FDR  1 

2400.00 

1.045 

105 

F1F12  14 

2400.00 

1.040 

110 

FI  L14 

2400.00 

1.039 

115 

FI  L15 

2400.00 

1.039 

120 

FI  L31 

2400.00 

1.038 

121 

FI  L63 

2400.00 

1.036 

122 

FI  L64 

2400.00 

1.036 

200 

FDR  2 

2400.00 

1.045 

205 

2400.00 

1.042 

235 

F5  F29 

2400.00 

1.040 

236 

F2  F211 

2400.00 

1.039 

240 

FI  F213 

2400.00 

1.039 

300 

FDR  3 

2400.00 

1.046 

400 

FDR  4 

2400.00 

1.046 

500 

FDR  5 

2400.00 

1.046 

505 

F4  F5  F6UF 

2400.00 

1.045 

512 

5-3  PRI 

2400.00 

1.043 

515 

F5  L24 

2400.00 

1.042 

525 

F5  L31 

2400.00 

1.041 

531 

F3  L41 

2400.00 

1.041 

535 

F537  L5 

2400.00 

1.041 

555 

2400.00 

1-040 

560 

RICH  SUB 

2400.00 

1.037 

562 

RS  SEC 

7200.00 

1.036 

565 

5-17  PRI 

2400.00 

1.039 

575 

F5  51 

2400.00 

1.039 

580 

F5  L85 

2400.00 

1.039 

600 

0/H  BUS 

2400.00 

1.046 

700 

FDR  7 

2400.00 

1.045 

705 

WELL9  POL 

2400.00 

1.045 

707 

7-1  SEC 

480.00 

1.045 

709 

F9  F73 

2400.00 

1.044 

710 

F7  L11 

2400.00 

1.043 

715 

F7  L13 

2400.00 

1.042 

720 

F713 

2400.00 

1.042 

725 

7-15  PRI 

2400.00 

1.042 

735 

F7  L54 

2400.00 

1.041 

745 

2400.00 

1.041 

750 

F7  L72 

2400.00 

1.041 

800 

FDR  8 

2400.00 

1.046 

900 

FDR  9 

2400.00 

1.045 

905 

STEP  SEC 

7200.00 

1.041 

910 

F  96 

7200.00 

1.041 

915 

F910 

7200.00 

1-040 

920 

F940 

7200.00 

1.038 

925 

() 

7200.00 

1.035 

930 

RICH  SUB 

7200.00 

1.036 

935 

9-8  PRI 

7200.00 

1.035 

940 

9-9  PRI 

7200.00 

1.034 

945 

F949  LI 

7200.00 

1.037 

960 

9-13  PRI 

7200.00 

1.034 

963 

9-14  PRI 

7200.00 

1.023 

966 

9-15  PRI 

7200.00 

1.020 

969 

SW  UP 

7200.00 

1.020 

972 

SW  DOWN 

7200,00 

1.020 

975 

9-16  PRI 

7200.00 

1.009 

980 

7200.00 

1.004 

983 

9-25  PRI 

7200.00 

.996 

984 

9-25  SEC 

208.00 

.996 

985 

9-34  PRI 

7200.00 

.995 

987 

7200.00 

.993 

990 

9-26  PRI 

7200.00 

.991 

992 

7200.00 

.989 

997 

9-32  PRI 

7200.00 

.989 
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DATE:27  MOV  95  TIME:  9  10  AM  PAGE  39 

CASE  3  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS.  INC.  -  OENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  BRANCH  DATA  SUMMARY 


FROM 

NAME 

TO 

NAME 

10 

GEN  G1 

60 

SUGR  S 

20 

GEN  G2 

60 

SUGR  S 

30 

GEN  G3 

60 

SUGR  S 

40 

GEN  G4 

70 

SUGR  N 

50 

GEN  G5 

70 

SUGR  N 

60 

SUGR  S 

10 

GEN  G1 

60 

SWGR  S 

20 

GEN  G2 

60 

SUGR  S 

30 

GEN  63 

60 

SUGR  S 

62 

SS-1  SEC 

60 

SUGR  S 

66 

SM1A  BLUE 

60 

SUGR  S 

70 

SUGR  N 

60 

SUGR  S 

100 

FDR  1 

60 

SUGR  S 

200 

FDR  2 

60 

SUGR  S 

300 

FDR  3 

60 

SUGR  S 

400 

FDR  4 

60 

SUGR  S 

500 

FDR  5 

62 

SS-1  SEC 

60 

SUGR  S 

62 

SS-1  SEC 

64 

MCC  4&5 

64 

MCC  4&5 

62 

SS-1  SEC 

64 

MCC  4&5 

68 

BLUE  SSS 

64 

MCC  4&5 

90 

SUGR  0 

66 

SM1A  BLUE 

60 

SUGR  S 

66 

SM1A  BLUE 

68 

BLUE  SSS 

68 

BLUE  SSS 

64 

MCC  4&5 

68 

BLUE  SSS 

66 

SM1A  BLUE 

70 

SUGR  N 

40 

GEN  G4 

70 

SUGR  N 

50 

GEN  G5 

70 

SUGR  N 

60 

SUGR  S 

70 

SUGR  N 

90 

SUGR  0 

80 

UTILITY 

85 

T1  SEC 

85 

T1  SEC 

80 

UTILITY 

85 

T1  SEC 

90 

SUGR  0 

90 

SUGR  0 

64 

MCC  4&5 

90 

SUGR  0 

70 

SUGR  N 

90 

SUGR  0 

85 

T1  SEC 

90 

SUGR  0 

600 

0/H  BUS 

90 

SUGR  0 

700 

FDR  7 

90 

SUGR  0 

800 

FDR  8 

90 

SUGR  0 

900 

FDR  9 

100 

FDR  1 

60 

SUGR  S 

TYPE 

VDX 

AMPS 

KVA 

RATING% 

FDR 

.02 

230.03 

1000.00 

49.47 

FDR 

.00 

.00 

.00 

.00 

FDR 

.00 

.00 

.00 

.00 

FDR 

.00 

.00 

.00 

.00 

FDR 

.00 

.00 

.00 

.00 

FDR 

.02 

230.03 

999.76 

49.47 

FDR 

.00 

.00 

.00 

.00 

FDR 

.00 

.00 

.00 

.00 

TX2 

.00 

.05 

.20 

UNKNOW 

FDR 

.00 

.07 

.31 

.02 

FDR 

.00 

128.92 

560.31 

27.72 

FDR 

,02 

41.71 

181.27 

18.13 

FDR 

.02 

57.87 

251-50 

25.16 

FDR 

.00 

.00 

.00 

.00 

FDR 

.00 

.00 

.00 

.00 

FDR 

.01 

12.40 

53.89 

5.39 

TX2 

.00 

.23 

.20 

UNKNOW 

FDR 

.00 

-23 

.20 

.05 

FDR 

.00 

.23 

.20 

.05 

FDR 

.00 

.35 

.31 

.08 

TX2 

.00 

.59 

.51 

UNKNOW 

FDR 

.00 

.07 

.31 

.02 

TX2 

-00 

.07 

.31 

UNKNOW 

FDR 

.00 

.35 

.31 

.08 

TX2 

.00 

.35 

.31 

UNKNOW 

FDR 

.00 

.00 

.00 

.00 

FDR 

.00 

.00 

.00 

.00 

FDR 

.00 

128.92 

560.31 

27.72 

FDR 

.00 

128.92 

560.31 

34.84 

TX2 

4.55 

7.55 

325.76 

UNKNOW 

TX2 

4.55 

74.45 

323.57 

UNKNOW 

FDR 

.00 

74.45 

323.57 

20.12 

TX2 

.00 

.12 

.51 

UNKNOW 

FDR 

.00 

128.92 

560.29 

34.84 

FDR 

.00 

74.45 

323.56 

20.12 

FDR 

.00 

.00 

.00 

.00 

FDR 

.02 

51.55 

224.03 

22.41 

FDR 

.00 

.00 

.00 

.00 

FDR 

.03 

64.43 

280.02 

28.01 

FDR 

.02 

41.71 

181.24 

18.13 
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DATE:27  NOV  95  TIME:  9  10  AM  PAGE  40 

CASE  3  LOAD  FLOW  STL®Y  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  BRANCH  DATA  SUMMARY 


FROM 

NAME 

TO 

NAME 

TYPE 

VD% 

AMPS 

KVA 

RAT1NG% 

100 

FDR  1 

105 

F1F12  14 

FDR 

.56 

41.71 

181.24 

11,68 

105 

F1F12  14 

100 

FOR  1 

FDR 

.56 

41.71 

180.28 

11.68 

105 

F1F12  14 

110 

FI  L14 

FDR 

.07 

41.71 

180.28 

11.68 

110 

FI  L14 

105 

F1F12  14 

FDR 

.07 

41.71 

180.15 

11.68 

110 

FI  L14 

115 

FI  L15 

FDR 

.00 

.00 

.00 

.00 

110 

FI  L14 

120 

FI  L31 

FDR 

.15 

41.71 

180.15 

11.68 

115 

FI  L15 

110 

FI  L14 

FDR 

.00 

.00 

.00 

.00 

120 

FI  L31 

110 

FI  L14 

FDR 

.15 

41.71 

179.89 

11.68 

120 

FI  L31 

121 

FI  L63 

FDR 

.12 

30.52 

131.64 

8.55 

121 

FI  L63 

120 

FI  L31 

FDR 

.12 

30.52 

131.49 

8.55 

121 

FI  L63 

122 

FI  164 

FDR 

.03 

19.35 

83.34 

5.42 

122 

FI  L64 

121 

FI  L63 

FDR 

.03 

19.35 

83.32 

5.42 

200 

FDR  2 

60 

SWGR  S 

FDR 

.02 

57.87 

251.44 

25.16 

200 

FDR  2 

205 

FDR 

.31 

57.87 

251.44 

16.21 

205 

200 

FDR  2 

FDR 

.31 

57.87 

250.70 

16.21 

205 

235 

F5  F29 

FDR 

.21 

57.87 

250.70 

16.21 

235 

F5  F29 

205 

FDR 

.21 

57.87 

250.21 

16.21 

235 

F5  F29 

236 

F2  F211 

FDR 

.10 

46.31 

200.25 

12.97 

236 

F2  F211 

235 

F5  F29 

FDR 

.10 

46.31 

200.05 

12.97 

236 

F2  F211 

240 

FI  F213 

FDR 

.05 

23.15 

100.00 

6.48 

240 

FI  F213 

236 

F2  F211 

FDR 

.05 

23.15 

99.95 

6.48 

300 

FDR  3 

60 

SWGR  S 

FDR 

.00 

.00 

.00 

.00 

400 

FDR  4 

60 

SUGR  S 

FDR 

.00 

.00 

.00 

.00 

500 

FDR  5 

60 

SWGR  S 

FDR 

.01 

12.40 

53.89 

5.39 

500 

FDR  5 

505 

F4  F5  F6UF 

FDR 

.07 

12.40 

53.89 

3.47 

505 

F4  F5  F6UF 

500 

FDR  5 

FDR 

.07 

12.40 

53.85 

3.47 

505 

F4  F5  F6UF 

512 

5-3  PRI 

FDR 

.18 

12.40 

53.85 

3.47 

512 

5-3  PRI 

505 

F4  F5  F6UF 

FDR 

.18 

12.40 

53.76 

3.47 

512 

5-3  PRI 

515 

F5  L24 

FDR 

.14 

12.40 

53.76 

3.47 

515 

F5  L24 

512 

5-3  PRI 

FDR 

.14 

12.40 

53.69 

3.47 

515 

F5  L24 

525 

F5  L31 

FDR 

.02 

12,40 

53.69 

3.47 

525 

F5  L31 

515 

F5  L24 

FDR 

.02 

12.40 

53.68 

3.47 

525 

F5  L31 

531 

F3  L41 

FDR 

.02 

5.12 

22.15 

1.43 

525 

F5  L31 

535 

F537  L5 

FDR 

.06 

5.12 

22.15 

1.43 

531 

F3  L41 

525 

F5  L31 

FDR 

.02 

5.12 

22.15 

1.43 

531 

F3  L41 

535 

F537  L5 

FDR 

.04 

5.12 

22.15 

1.43 

535 

F537  L5 

525 

F5  L31 

FDR 

.06 

5.12 

22.14 

1.43 

535 

F537  L5 

531 

F3  L41 

FDR 

.04 

5.12 

22.14 

1.43 

535 

F537  L5 

555 

FDR 

.10 

10.23 

44.28 

3.71 

555 

535 

F537  L5 

FDR 

.10 

10.23 

44.24 

3.71 
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0ATE:27  NOV  95  TIME:  9  10  AM  PAGE  41 

CASE  3  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS.  INC.  -  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  BRANCH  DATA  SUMMARY 
•**************************************************************************** 


FROM 

NAME 

TO 

NAME 

TYPE 

VDX 

AMPS 

KVA 

RAT1NG% 

555 

560 

RICH  SUB 

FDR 

.27 

6.73 

29.11 

2.44 

555 

565 

5-17  PRI 

FDR 

.04 

3.50 

15.15 

1.27 

560 

RICH  SUB 

555 

FDR 

.27 

6.73 

29.03 

2.44 

560 

RICH  SUB 

562 

RS  SEC 

TX2 

.12 

6.73 

29.03 

UNXNOU 

562 

RS  SEC 

560 

RICH  SUB 

TX2 

.12 

2.24 

29.00 

UNXNOW 

562 

RS  SEC 

930 

RICH  SUB 

FDR 

.00 

2.24 

29.00 

1.60 

565 

5-17  PRI 

555 

FDR 

.04 

3.50 

15.14 

1.27 

565 

5-17  PRI 

575 

F5  51 

FDR 

.01 

2.16 

9.34 

.78 

575 

F5  51 

565 

5-17  PRI 

FDR 

.01 

2.16 

9.34 

.78 

575 

F5  51 

580 

F5  L85 

FDR 

.02 

2.16 

9.34 

.78 

580 

F5  L85 

575 

F5  51 

FDR 

.02 

2.16 

9.34 

.78 

600 

0/H  BUS 

90 

SWGR  0 

FDR 

.00 

.00 

.00 

.00 

700 

FOR  7 

90 

SWGR  0 

FDR 

.02 

51.55 

223.99 

22.41 

700 

FDR  7 

705 

UELL9  POL 

FDR 

.02 

51.55 

223.99 

14.44 

705 

UELL9  POL 

700 

FDR  7 

FDR 

.02 

51.55 

223.94 

14.44 

705 

WELL9  POL 

707 

7-1  SEC 

TX2 

.00 

.00 

.00 

UNKNOW 

705 

UELL9  POL 

709 

F9  F73 

FDR 

.07 

40.66 

176.62 

11.39 

707 

7-1  SEC 

705 

WELL9  POL 

TX2 

.00 

.00 

.00 

UNKNOU 

709 

F9  F73 

705 

WELL9  POL 

FDR 

.07 

40.66 

176.50 

11-39 

709 

F9  F73 

710 

F7  L11 

FDR 

.17 

18.73 

81.31 

5.25 

710 

F7  L11 

709 

F9  F73 

FDR 

.17 

18.73 

81.18 

5.25 

710 

F7  L11 

715 

F7  L13 

FDR 

.02 

5.55 

24.06 

1.55 

710 

F7  L11 

720 

F713 

FDR 

.03 

7.72 

33.47 

2.16 

715 

F7  L13 

710 

F7  L11 

FDR 

.02 

5.55 

24.05 

1.55 

720 

F713 

710 

F7  L11 

FDR 

.03 

7.72 

33.46 

2.16 

720 

F713 

725 

7-15  PRI 

FDR 

.08 

7.72 

33.46 

2.16 

725 

7-15  PRI 

720 

F713 

FDR 

.08 

7.72 

33.44 

2.16 

725 

7-15  PRI 

735 

F7  L54 

FDR 

.02 

7.72 

33.44 

2.16 

735 

F7  L54 

725 

7-15  PRI 

FDR 

.02 

7.72 

33.43 

2.16 

735 

F7  L54 

745 

FDR 

.03 

5.54 

23.99 

1.55 

745 

735 

F7  L54 

FOR 

.03 

5.54 

23.98 

1.55 

745 

750 

F7  L72 

FDR 

.03 

5.54 

23.98 

1.55 

750 

F7  L72 

745 

FDR 

.03 

5.54 

23.98 

1.55 

800 

FDR  8 

90 

SWGR  0 

FDR 

.00 

.00 

.00 

.00 

900 

FDR  9 

90 

SWGR  0 

FDR 

.03 

64.43 

279.95 

28.01 

900 

FDR  9 

905 

STEP  SEC 

TX2 

.39 

64.43 

279.95 

UNKNOW 

905 

STEP  SEC 

900 

FOR  9 

TX2 

.39 

21.48 

278.90 

UNKNOW 

905 

STEP  SEC 

910 

F  96 

FDR 

.04 

21.48 

278.90 

6.02 

910 

F  96 

905 

STEP  SEC 

FDR 

.04 

21.48 

278.80 

6.02 

910 

F  96 

915 

F910 

FDR 

.05 

19.91 

258.48 

5.58 
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DATE:27  NOV  95  TIME:  9  10  AM  PAGE  42 

CASE  3  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  BRANCH  DATA  SUMMARY 
*«***-******************************^***************************************** 


FROM 

NAME 

TO 

NAME 

TYPE 

VD% 

AMPS 

KVA 

RATING% 

915 

F910 

910 

F  96 

FDR 

.05 

19.91 

258.37 

5.58 

915 

F910 

920 

F940 

FDR 

.27 

19.91 

258.37 

5.58 

920 

F940 

915 

F910 

FDR 

.27 

19.91 

257,70 

5.58 

920 

F940 

945 

F949  LI 

FDR 

.05 

19.91 

257,70 

5.58 

925 

O 

930 

RICH  SUB 

FDR 

.04 

2.24 

28.99 

1.60 

925 

() 

935 

9-8  PRI 

FDR 

.04 

2.24 

28.99 

2.14 

930 

RICH  SUB 

562 

RS  SEC 

FDR 

.00 

2.24 

29.00 

1.60 

930 

RICH  SUB 

925 

() 

FDR 

.04 

2.24 

29.00 

1.60 

935 

9-8  PRI 

925 

{) 

FDR 

.04 

2.24 

28.98 

2.14 

935 

9-8  PRI 

940 

9-9  PRI 

FDR 

.11 

1.35 

17.38 

1.28 

940 

9-9  PRI 

935 

9-8  PRI 

FDR 

.11 

1.35 

17,36 

1.28 

945 

F949  LI 

920 

F940 

FDR 

.05 

19.91 

257.59 

5.58 

945 

F949  LI 

960 

9-13  PRI 

FDR 

.31 

19.53 

252.65 

10.61 

960 

9-13  PRI 

945 

F949  LI 

FDR 

.31 

19.53 

251,89 

10.61 

960 

9-13  PRI 

963 

9-14  PRI 

FDR 

1.08 

19.53 

251.89 

10.61 

963 

9-14  PRI 

960 

9-13  PRI 

FDR 

1.08 

19.53 

249.25 

10.61 

963 

9-14  PRI 

966 

9-15  PRI 

FDR 

.29 

17.99 

229.61 

9.78 

966 

9-15  PRI 

963 

9-14  PRI 

FDR 

.29 

17.99 

228.96 

9.78 

966 

9-15  PRI 

969 

SW  UP 

FDR 

.08 

17.99 

228.96 

9-78 

969 

SW  UP 

966 

9-15  PRI 

FDR 

.08 

17.99 

228.79 

9.78 

969 

SU  UP 

972 

SW  DOWN 

FDR 

.00 

17.99 

228.79 

3.87 

972 

SW  DOWN 

969 

SW  UP 

FDR 

.00 

17.99 

228.79 

3.87 

972 

SW  DOWN 

975 

9-16  PRI 

FDR 

1.10 

17.99 

228.79 

9.78 

975 

9-16  PRI 

972 

SW  DOWN 

FDR 

1.10 

17.99 

226.31 

9.78 

975 

9-16  PRI 

980 

FDR 

.46 

17.99 

226.31 

9.78 

980 

975 

9-16  PRI 

FDR 

.46 

17.99 

225,28 

9.78 

980 

983 

9-25  PRI 

FDR 

.79 

17.99 

225.28 

9.78 

983 

9-25  PRI 

980 

FDR 

.79 

17.99 

223.51 

9.78 

983 

9-25  PRI 

984 

9-25  SEC 

TX2 

.00 

.00 

.00 

UNXNOW 

983 

9-25  PRI 

985 

9-34  PRI 

FDR 

.07 

4.83 

60.03 

2.63 

984 

9-25  SEC 

983 

9-25  PRI 

TX2 

.00 

.00 

.00 

UNKNOU 

985 

9-34  PRI 

983 

9-25  PRI 

FDR 

.07 

4.83 

59.98 

2.63 

985 

9-34  PRI 

987 

FDR 

.23 

4.83 

59.98 

2.63 

987 

985 

9-34  PRI 

FDR 

.23 

4.83 

59.85 

2.63 

987 

990 

9-26  PRI 

FDR 

.20 

2.83 

35.07 

1.54 

987 

992 

FDR 

.39 

2.00 

24.78 

1.09 

990 

9-26  PRI 

987 

FDR 

.20 

2.83 

34.99 

1.54 

992 

987 

FDR 

.39 

2.00 

24.68 

1.09 

992 

997 

9-32  PRI 

FDR 

.07 

2.00 

24.68 

1.09 

997 

9-32  PRI 

992 

FDR 

.07 

2.00 

24.67 

1.09 
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0ATE:27  MOV  95  TIME:  9  10  AM  PAGE  43 

CASE  3  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  EXISTING  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


NOTE:  FOR  FEEDERS,  RATINGX  =  LOAD  FLOW  AMPS  /  FLA. 

FLA  =  LIBRARY  FLA  EXCLUDING  DUCT  BANK  AND  TEMP.  DERATING  FOR  CABLES. 
FU  =  BRANCH  RECORD  INPUT  FLA  FOR  IMPEDANCE  DATA. 

NOTE:  FOR  TRANSFORMERS,  RATINGX  =  LOAD  FLOW  KVA  /  TRANSFORMER  FULL  LOAD  KVA. 

78  BUSES 


***  total  system  LOSSES  ••• 
13.6  KU  13.9  KVAR 


•♦•WARNING***  STUDY  CONTAINS  2  VOLTAGE  CRITERIA  VIOLATIONS 
VIOLATIONS  DENOTED  BY  (S)  AT  BUS  AND  BRANCH  XVD  LOCATIONS 
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APPENDIX  I 


Load  Flow  Analysis  -  Case  4 


CASE  4  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


DATE:  27  MOV  95 
TIME:  9  12  AM 


ALL  INFORMATION  PRESENTED  IS  FOR  REVIEW,  APPROVAL 
INTERPRETATION  AND  APPLICATION  BY  A  REGISTERED 
ENGINEER  ONLY 


DAPPER  (LOAD  FLOW  AND  VOLTAGE  DROP  HIMI/MICRO  VERSION  4.5  LEVEL  1.0) 
COPYRIGHT  SKM  SYSTEMS  ANALYSIS,  INC.  1983 


I-l 


DATE: 27  NOV  95  TIME:  9  12  AM  PAGE 

CASE  4  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  *  DENVER,  COLORADO 


SWING  GENERATORS 


BUS 

NO 

ID  STAT  VOLTAGE 

ANGLE 

80 

6  1  1.000 

.000 

PV  GENERATORS 

BUS 

NO 

ID  STAT  VOLTAGE 

kW  kVARHIN 

kVARMAX 

PARTICIPATION 

10 

1  1  1.000 

1000.  0. 

0. 

1.000 

20 

2  1  1.000 

0.  0. 

0. 

1.000 

30 

3  1  1.000 

0.  0. 

0. 

1.000 

40 

4  1  1.000 

0.  0. 

0. 

1.000 

50 

5  1  1.000 

0.  0. 

0. 

1.000 

NOTICE: 

BRANCH 

725  7-15  PRI 

TO  730  F7  U3 

IS  OUT 

OF  SERVICE 

NOTICE: 

BRANCH 

735  F7  L54 

TO  740  7-17  PRI 

IS  OUT 

OF  SERVICE 

NOTICE 

NOTICE 

NOTICE 

NOTICE 

NOTICE 

NOTICE 

NOTICE 

NOTICE 

NOTICE 

NOTICE 

NOTICE 

NOTICE 

NOTICE 

NOTICE 

NOTICE 

NOTICE 

NOTICE; 

NOTICE; 

NOTICE 

NOTICE 

NOTICE 

NOTICE 

NOTICE 

NOTICE 

NOTICE 

NOTICE 

NOTICE 

NOTICE 

NOTICE 

NOTICE; 

NOTICE; 

NOTICE 

NOTICE 


BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 

BRANCH 


750  F7  L72 
745 

760  7-21  PRI 
765  7-22  PRI 
770  7-23  PRI 
800  FDR  8 
805  F8  L11 
810  F8  L23 
810  F8  L23 
820  F8  30  UF1 
920  F940 
945  F949  Li 
950  9-12  PRI 
975  9-16  PRI 
980 
992 

121  FI  L63 
125  FI  L67 
125  FI  L67 
205 

400  FDR  4 
305  F8  F311 
405  F4  10 
505  F4  F5  F6UF 
515  F5  L24 
525  F5  L31 
535  F537  L5 
540  F5  L5  UF1 
540  F5  L5  UF1 
565  5-17  PRI 
580  F5  L85 
580  F5  L85 
590  F5  L8911 


TO  755  F7-33 
TO  760  7-21  PRI 
TO  765  7-22  PRI 
TO  770  7-23  PRI 
TO  775  7-24  PRI 
TO  805  F8  L11 
TO  810  F8  L23 
TO  815  F8  L25 
TO  817  F8  22 
TO  825  8-22  PRI 
TO  925  C) 

TO  950  9-12  PRI 
TO  955  9-11  PRI 
TO  977  9-19  PRI 
TO  982  9-20  PRI 
TO  995  9-30  PRI 
TO  125  FI  L67 
TO  130  FI  L613 
TO  135  FI  L68 
TO  210  2-3  PRI 
TO  401  4-1  PRI 
TO  310  F3  19 
TO  410  F417  UF1 
TO  510  5-1  PRI 
TO  520  5-6  PRI 
TO  530  F5  L39 
TO  540  F5  L5  UFl 
TO  545  F5  L56  UFl 
TO  550  F5  L55 
TO  570  5-18  PRI 
TO  585  F5  L87  UFl 
TO  590  F5  L8911 
TO  595  F5  L8  25 


IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
IS  OUT  OF  SERVICE 
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DATE:27  MOV  95  TIME:  9  12  AM  PAGE  3 

CASE  4  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


NOTICE:  BRANCH  303  F713  TO 
NOTICE:  BRANCH  817  F8  22  TO 
NOTICE:  BRANCH  210  2-3  PRI  TO 
NOTICE:  BRANCH  215  2-4  PR!  TO 
NOTICE:  BRANCH  .  512  5-3  PRI  TO 
NOTICE:  BRANCH  210  2-3  PRI  TO 
NOTICE:  BRANCH  215  2-4  PRI  TO 
NOTICE:  BRANCH  410  F417  UF1  TO 
NOTICE:  BRANCH  545  F5  L56  UF1  TO 
NOTICE:  BRANCH  590  F5  L8911  TO 
NOTICE:  BRANCH  590  F5  L8911  TO 
NOTICE:  BRANCH  300  FOR  3  TO 
NOTICE:  BRANCH  301  F8  F311  TO 
NOTICE:  BRANCH  401  4-1  PRI  TO 
NOTICE:  BRANCH  403  FI  F45  TO 


305  F8  F311  IS  OUT  OF  SERVICE 
820  F8  30  UF1  IS  OUT  OF  SERVICE 
215  2-4  PRI  IS  OUT  OF  SERVICE 
220  2-5  PRI  IS  OUT  OF  SERVICE 
514  5-5  PRI  IS  OUT  OF  SERVICE 
225  2-3  SEC  IS  OUT  OF  SERVICE 
230  2-4  SEC  IS  OUT  OF  SERVICE 
415  4-6  SEC  IS  OUT  OF  SERVICE 
547  5-16  SEC  IS  OUT  OF  SERVICE 
591  5-23  SEC  IS  OUT  OF  SERVICE 
593  5-24  SEC  IS  OUT  OF  SERVICE 
301  F8  F311  IS  OUT  OF  SERVICE 
303  F713  IS  OUT  OF  SERVICE 
403  FI  F45  IS  OUT  OF  SERVICE 
405  F4  10  IS  OUT  OF  SERVICE 
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DATE:27  NOV  95  TIME:  9  12  AH  PAGE  4 

CASE  4  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

FEEDER  DATA 


FEEDER  FROM  FEEDER  TO  QTY  VOLTS  LENGTH  FEEDER  DESCRIPTION 


NO  NAME 

NO  NAME 

/PH 

L-L 

SIZE 

:  TYPE  DUCT 

INSUL 

10 

GEN  G1 

15  G1  STEP- 

UP  1 

2400. 

50.  FT 

500 

C  M 

XLP 

IMPEDANCE: 

.0300  +  J 

.0526  OHMS/M  FEET 

STATUS:  EXISTING 

20 

GEN  G2 

25  G2  STEP-UP  1 

2400. 

50.  FT 

500 

C  M 

XLP 

IMPEDANCE: 

.0300  +  J 

.0526  OHHS/M  FEET 

STATUS:  EXISTING 

30 

GEN  G3 

35  G3  STEP-UP  1 

2400. 

50.  FT 

500 

C  M 

XLP 

IMPEDANCE: 

.0300  +  J 

.0526  OHHS/M  FEET 

STATUS:  EXISTING 

40 

GEN  G4 

70  SWGR  N 

1 

4160. 

50.  FT 

500 

C  M 

XLP 

IMPEDANCE: 

.0300  +  J 

.0526  OHMS/M  FEET 

STATUS:  EXISTING 

50 

GEN  G5 

70  SWGR  N 

1 

4160. 

50.  FT 

500 

C  M 

XLP 

IMPEDANCE: 

.0300  +  J 

.0526  OHMS/H  FEET 

STATUS:  EXISTING 

60 

SWGR  S 

66  SM1A  BLUE  1 

4160. 

50.  FT 

500 

C  M 

XLP 

IMPEDANCE: 

.0300  +  J 

.0526  OHMS/M  FEET 

STATUS:  EXISTING 

60 

SWGR  S 

70  SWGR  N 

1 

4160. 

5.  FT 

500 

C  M 

XLP 

IMPEDANCE: 

.0300  +  J 

.0526  OHMS/M  FEET 

STATUS:  EXISTING 

60 

SWGR  S 

100  FDR  1 

1 

4160. 

50.  FT 

4/0 

A  N 

XLP 

IMPEDANCE: 

.1050  +  J 

.0410  OHMS/H  FEET 

STATUS:  EXISTING 

60 

SWGR  S 

200  FDR  2 

1 

4160. 

50.  FT 

4/0 

A  N 

XLP 

IMPEDANCE: 

.1050  +  J 

.0410  OHMS/M  FEET 

STATUS:  EXISTING 

60 

SWGR  S 

300  FOR  3 

1 

4160. 

50.  FT 

4/0 

A  N 

XLP 

IMPEDANCE: 

.1050  +  J 

.0410  OHMS/M  FEET 

STATUS:  EXISTING 

60 

SWGR  S 

400  FDR  4 

1 

4160. 

50.  FT 

4/0 

A  N 

XLP 

IMPEDANCE: 

.1050  +  J 

.0410  OHMS/M  FEET 

STATUS:  EXISTING 

60 

SWGR  S 

500  FDR  5 

1 

4160. 

50.  FT 

4/0 

A  N 

XLP 

IMPEDANCE: 

.1050  +  J 

.0410  OHHS/M  FEET 

STATUS:  EXISTING 

62 

SS-1  SEC 

64  MCC  4&5 

1 

480. 

50.  FT 

500 

C  M 

XLP 

IMPEDANCE: 

.0300  +  J 

.0526  OHMS/M  FEET 

STATUS:  EXISTING 

64 

MCC  4&5 

68  BLUE  SSS  1 

480. 

50.  FT 

500 

C  M 

XLP 

IMPEDANCE: 

.0300  +  J 

.0526  OHHS/M  FEET 

STATUS:  EXISTING 

70 

SWGR  N 

90  SWGR  0 

1 

4160. 

10.  FT 

500 

A  M 

XLP 

IMPEDANCE: 

.0453  +  J 

.0444  OHHS/M  FEET 

STATUS:  EXISTING 
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DATE:27  NOV  95  TINE:  9  12  AM  PAGE  5 

CASE  4  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

FEEDER  DATA 


FEEDER  FROM 

NO  NAME 

FEEDER  TO 

NO  NAME 

QTY 

m 

'  VOLTS  LENGTH 

1  L-L 

FEEDER  DESCRIPTION 
SIZE  TYPE  DUCT  INSUL 

85  T1  SEC 

90  SWGR  0 

1 

4160.  10.  FT 

500 

A  M  XLP 

IMPEDANCE: 

.0453  +  J 

.0444 

OHMS/M  FEET 

STATUS:  EXISTING 

90  SWGR  0 

600  0/H  BUS 

1 

4160.  50.  FT 

4/0 

A  N  XLP 

IMPEDANCE: 

.1050  +  J 

.0410 

OHMS/M  FEET 

STATUS:  EXISTING 

90  SWGR  0 

700  FDR  7 

1 

4160.  50.  FT 

4/0 

A  N  XLP 

IMPEDANCE: 

.1050  J 

.0410 

OHMS/M  FEET 

STATUS:  EXISTING 

90  SWGR  0 

800  FDR  8 

1 

4160.  50.  FT 

4/0 

A  N  XLP 

IMPEDANCE: 

.1050  +  J 

.0410 

OHMS/M  FEET 

STATUS:  EXISTING 

90  SWGR  0 

900  FDR  9 

1 

4160.  50.  FT 

4/0 

A  N  XLP 

IMPEDANCE: 

.1050  +  J 

.0410 

OHMS/M  FEET 

STATUS:  EXISTING 

100  FDR  1 

105  F1F12  14 

1 

4160.  1500.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

105  F1F12  14 

110  FI  L14 

1 

4160.  200.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

110  FI  L14 

115  FI  L15 

1 

4160.  300.  FT 

4/0 

A  B  OH- 2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

110  FI  L14 

120  FI  L31 

1 

4160.  400.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

120  FI  L31 

121  FI  L63 

1 

4160.  450.  FT 

4/0 

A  B  OH- 2 

IMPEDANCE: 

.0900  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

121  FI  L63 

122  FI  L64 

1 

4160.  200.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

200  FDR  2 

205 

1 

4160.  600.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

205 

235  F5  F29 

1 

4160.  400.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

235  F5  F29 

236  F2  F211 

1 

4160.  250.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 

236  F2  F2n 

240  FI  F213 

1 

4160.  250.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS:  EXISTING 
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CASE  4  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

FEEDER  DATA 


FEEDER  FROM  FEEDER  TO  OTY  VOLTS  LENGTH  FEEDER  DESCRIPTION 

NO  NAME  NO  NAME  /PH  L-L  SIZE  TYPE  DUCT  INSUL 


500 

FDR  5 

505  F4  F5  F6UF  1 

4160.  625.  FT 

4/0 

A 

B 

OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS: 

EXISTING 

505 

F4  F5  F6UF 

512  5-3  PRI 

1 

4160.  1600.  FT 

4/0 

A 

B 

OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

STATUS: 

EXISTING 

512 

5-3  PRl 

515  F5  L24 

1 

4160.  1200.  FT 

4/0 

A 

B 

OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS: 

EXISTING 

515 

F5  L24 

525  F5  L31 

1 

4160.  200.  FT 

4/0 

A 

B 

OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS: 

EXISTING 

525 

F5  L31 

531  F3  L41 

1 

4160.  500.  FT 

4/0 

A 

B 

OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

STATUS: 

EXISTING 

525 

F5  L31 

535  F537  L5 

1 

4160.  1400.  FT 

4/0 

A 

B 

OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS: 

EXISTING 

531 

F3  L41 

535  F537  L5 

1 

4160.  900.  FT 

4/0 

A 

B 

OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS: 

EXISTING 

535 

F537  L5 

555 

1 

4160.  800.  FT 

2/0 

A 

B 

OH-2 

IMPEDANCE: 

.1410  +  J 

.1250 

OHMS/M  FEET 

STATUS: 

EXISTING 

555 

560  RICH  SUB 

1 

4160.  3200.  FT 

2/0 

A 

B 

OH-2 

IMPEDANCE: 

.1410  +  J 

.1250 

OHMS/M  FEET 

STATUS: 

EXISTING 

555 

565  5-17  PRI 

1 

4160.  800.  FT 

2/0 

A 

B 

OH-2 

IMPEDANCE; 

.1410  +  J 

.1250  OHMS/M  FEET 

STATUS: 

EXISTING 

562 

RS  SEC 

930  RICH  SUB 

1 

13200.  5.  FT 

4 

A 

B 

OH -3 

IMPEDANCE: 

.4360  +  J 

.1380  OHHS/M  FEET 

STATUS: 

EXISTING 

565 

5-17  PRI 

575  F5  51 

1 

4160.  300.  FT 

2/0 

A 

B 

OH-2 

IMPEDANCE: 

.1410  +  J 

.1250 

OHMS/M  FEET 

STATUS: 

EXISTING 

575 

F5  51 

580  F5  L85 

1 

4160.  600.  FT 

2/0 

A 

B 

OH -2 

IMPEDANCE: 

.1410  +  J 

.1250 

OHMS/M  FEET 

STATUS: 

EXISTING 

700 

FDR  7 

705  UELL9  POL  1 

4160.  50.  FT 

4/0 

A 

B 

OH-2 

IMPEDANCE: 

.0900  +  J 

.1200 

OHMS/M  FEET 

STATUS: 

EXISTING 

705 

WELL9  POL 

709  F9  F73 

1 

4160.  200.  FT 

4/0 

A 

B 

OH-2 

IMPEDANCE: 

.0900  J 

.1200 

OHMS/M  FEET 

STATUS: 

EXISTING 
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CASE  4  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASKA  •  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER.  COLORADO 


F  E 

:EDER  DATA 

FEEDER  FROM 

FEEDER  TO 

OTY  VOLTS  LENGTH 

FEEDER  DESCRIPTION 

NO 

NAME 

NO  NAME 

/PH  L-L 

SIZE  TYPE  DUCT  INSUL 

709 

F9  F73 

710  F7  L11 

1  4160.  1000.  FT 

4/0 

A  8  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/H  FEET 

STATUS:  EXISTING 

710 

F7  L11 

715  F7  L13 

1  4160.  500.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

STATUS:  EXISTING 

710 

F7  L11 

720  F713 

1  4160.  500.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

STATUS:  EXISTING 

720 

F713 

725  7-15  PRI 

1  4160.  1200.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

STATUS:  EXISTING 

725 

7-15  PRI 

735  F7  L54 

1  4160.  350.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/H  FEET 

STATUS:  EXISTING 

735 

F7  L54 

745 

1  4160.  625.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

STATUS:  EXISTING 

745 

750  F7  L72 

1  4160.  525.  FT 

4/0 

A  B  OH-2 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

STATUS:  EXISTING 

905 

STEP  SEC 

910  F  96 

1  13200.  600.  FT 

4/0 

A  B  OH-3 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/M  FEET 

STATUS:  EXISTING 

910 

F  96 

915  F910 

1  13200.  800.  FT 

4/0 

A  B  OH-3 

IMPEDANCE: 

.0900  ♦  J 

.1200  OHMS/M  FEET 

STATUS:  EXISTING 

915 

F910 

920  F940 

1  13200.  4500.  FT 

4/0 

A  B  OH-3 

IMPEDANCE: 

.0900  +  J 

.1200  OHMS/H  FEET 

STATUS:  EXISTING 

920 

F940 

945  F949  LI 

1  13200.  800.  FT 

4/0 

A  B  OH-3 

IMPEDANCE: 

.0900  J 

.1200  OHMS/M  FEET 

STATUS:  EXISTING 

925 

<) 

930  RICH  SUB 

1  13200.  1500.  FT 

4 

A  B  OH-3 

IMPEDANCE: 

.4360  +  J 

.1380  OHMS/H  FEET 

STATUS:  EXISTING 

925 

(> 

935  9-8  PRI 

1  13200.  1000.  FT 

6 

A  B  OH-3 

IMPEDANCE: 

.6900  +  J 

.1440  OHMS/H  FEET 

STATUS:  EXISTING 

935 

9-8  PRI 

940  9-9  PRI 

1  13200.  5000.  FT 

6 

A  B  OH-3 

IMPEDANCE: 

.6900  +  J 

.1440  OHMS/M  FEET 

STATUS:  EXISTING 

945 

F949  LI 

960  9-13  PRI 

1  13200.  2200.  FT 

2 

A  B  OH-3 

IMPEDANCE: 

.2760  +  J 

.1320  OHMS/M  FEET 

STATUS:  EXISTING 
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CASE  4  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
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FEEDER  DATA 


FEEDER  FROM  FEEDER  TO 

NO  NAME  NO  NAME 


QTY  VOLTS  LENGTH  FEEDER  DESCRIPTION 
/PH  L-L  size  type  DUCT  INSUL 


960 

9-13  PR  I 
IMPEDANCE: 

963  9-14 
.2760  + 

PRI  1  13200  .  7600.  FT 

J  .1320  OHMS/M  FEET 

2 

A  B  OH-3 

STATUS:  EXISTING 

963 

9-14  PRI 
IMPEDANCE: 

966  9-15 
.2760  + 

PRI  1  13200.  2200.  FT 

J  .1320  OHMS/M  FEET 

2 

A  B  OH-3 

STATUS:  EXISTING 

966  9-15  PR  I 
IMPEDANCE: 

969  SW  UP  1  13200.  600.  FT 

.2760  +  J  .1320  OHMS/M  FEET 

2 

A  B  OH-3 

STATUS:  EXISTING 

969 

SW  UP 
IMPEDANCE: 

972  SW  DOWN  1  13200.  5.  FT 

.0300  +  J  .0526  OHMS/M  FEET 

500 

C  M  XLP 

STATUS:  EXISTING 

972 

SW  DOWN 
IMPEDANCE: 

975  9-16 
.2760  + 

PRI  1  13200.  8400.  FT 

J  .1320  OHMS/M  FEET 

2 

A  B  OH-3 

STATUS:  EXISTING 

975 

9-16  PRI 
IMPEDANCE: 

980 

.2760  + 

1  13200.  3500.  FT 

J  .1320  OHMS/M  FEET 

2 

A  B  OH-3 

STATUS:  EXISTING 

980 

IMPEDANCE: 

983  9-25 
.2760 

PRI  1  13200.  6000.  FT 

J  .1320  OHMS/M  FEET 

2 

A  B  OH-3 

STATUS:  EXISTING 

983 

9-25  PRI 
IMPEDANCE: 

985  9-34 
.2760 

PRI  1  13200.  2000.  FT 

J  .1320  OHMS/M  FEET 

2 

A  B  OH-3 

STATUS:  EXISTING 

985 

9-34  PRI 
IMPEDANCE: 

987 

.2760  + 

1  13200.  6400.  FT 

J  .1320  OHMS/M  FEET 

2 

A  B  OH-3 

STATUS:  EXISTING 

987 

IMPEDANCE: 

990  9-26 
.2760  + 

PRI  1  13200.  9800.  FT 

J  .1320  OHMS/M  FEET 

2 

A  B  OH-3 

STATUS:  EXISTING 

987 

IMPEDANCE: 

992 

.2760  + 

1  13200.  27000.  FT 

J  .1320  OHMS/M  FEET 

2 

A  B  OH-3 

STATUS:  EXISTING 

992 

IMPEDANCE: 

997  9-32 
.2760  + 

PRI  1  13200.  5000.  FT 

J  .1320  OHHS/M  FEET 

2 

A  B  OH-3 

STATUS:  EXISTING 
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CASE  4  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
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T  R  A  N  S  F  0 

R  M  E  R 

DATA 

PRIMARY  RECORD 

VOLTS 

PRI  ’ 

‘  SECONDARY 

RECORD 

VOLTS 

SEC 

NOMINAL 

NO  NAME 

L-L 

FLA 

NO  NAME 

L-L 

FLA 

ICVA 

15  G1  STEP-UP 

2400. 

361. 

60  SUGR 

S 

4160. 

208. 

1500.0 

IMPEDANCE; 

1.0000  +  J 

5.6623 

PERCENT 

25  G2  STEP-UP 

2400. 

361. 

60  SUGR 

S 

4160. 

208. 

1500.0 

IMPEDANCE: 

1.0000  j 

5.6623 

PERCENT 

35  G3  STEP-UP 

2400. 

361. 

60  SWGR 

S 

4160. 

208. 

1500.0 

IMPEDANCE: 

1.0000  +  J 

5.6623 

PERCENT 

60  SWGR  S 

4160. 

42. 

62  SS-1 

SEC 

480. 

361. 

300.0 

IMPEDANCE; 

.7816  J 

4.5331 

PERCENT 

66  SM1A  BLUE 

4160. 

69. 

68  BLUE 

SSS 

480. 

601. 

500.0 

IMPEDANCE: 

.8156  +  J 

4.7302 

PERCENT 

80  UTILITY 

24900. 

58. 

85  T1  SEC 

4160. 

347. 

2500.0 

IMPEDANCE: 

.5546  +  J 

5.9341 

PERCENT 

TRANSFORMER  FIXED  TAP: 

-5.0  X 

90  SWGR  0 

4160. 

42. 

64  MCC  4&5 

480. 

361. 

300.0 

IMPEDANCE: 

.5709  +  J 

3.3111 

PERCENT 

560  RICH  SUB 

4160. 

83. 

562  RS  SEC 

13200. 

26. 

600.0 

IMPEDANCE: 

.9345  +  J 

5.4200 

PERCENT 

705  WELL9  POL 

4160. 

21, 

707  7-1  SEC 

480. 

180. 

150.0 

IMPEDANCE: 

.9345  J 

5.4200 

PERCENT 

900  FDR  9 

4160. 

208. 

905  STEP 

SEC 

13200. 

66. 

1500.0 

IMPEDANCE: 

-7816  +  J 

4.5331 

PERCENT 

983  9-25  PRI 

13200. 

22. 

984  9-25 

SEC 

208. 

1388. 

500.0 

IMPEDANCE: 

.9345  +  J 

5.4200 

PERCENT 
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B  U 

S  S  P  E 

C  I  A  L 

S 

T  U  D  ' 

*  NO 

*  NAME  * 

KU 

•  KVAR  * 

LOAD  TYPE 

120 

FI  L31 

43. 

14. 

CONSTANT 

2 

LOAD 

121 

FI  L63 

43. 

14. 

CONSTANT 

Z 

LOAD 

122 

FI  L64 

74. 

24. 

CONSTANT 

2 

LOAD 

235 

F5  F29 

44. 

14. 

CONSTANT 

2 

LOAD 

236 

F2  F211 

88. 

29. 

CONSTANT 

2 

LOAD 

240 

FI  F213 

88. 

29. 

CONSTANT 

2 

LOAD 

525 

F5  L31 

8. 

3. 

CONSTANT 

2 

LOAD 

565 

5-17  PRI 

5- 

2. 

CONSTANT 

2 

LOAD 

580 

F5  L85 

8. 

3. 

CONSTANT 

2 

LOAD 

705 

WELL9  POL 

41. 

14. 

CONSTANT 

2 

LOAD 

709 

F9  F73 

83. 

27. 

CONSTANT 

2 

LOAD 

710 

F7  L11 

21. 

7. 

CONSTANT 

2 

LOAD 

715 

F7  L13 

21. 

7. 

CONSTANT 

2 

LOAD 

735 

F7  L54 

8. 

3. 

CONSTANT 

2 

LOAD 

750 

F7  L72 

21. 

7. 

CONSTANT 

2 

LOAD 

910 

F  96 

18. 

6. 

CONSTANT 

2 

LOAD 

935 

9-8  PRI 

10. 

3. 

CONSTANT 

2 

LOAD 

940 

9-9  PRI 

15. 

5. 

CONSTANT 

2 

LOAD 

945 

F949  LI 

4. 

1. 

CONSTANT 

2 

LOAD 

960 

9-13  PRI 

18. 

6. 

CONSTANT 

2 

LOAD 

963 

9-14  PRI 

18. 

6. 

CONSTANT 

2 

LOAD 

983 

9-25  PRI 

157. 

51. 

CONSTANT 

2 

LOAD 

990 

9-26  PRI 

34. 

11. 

CONSTANT 

2 

LOAD 

997 

9-32  PRI 

24. 

8. 

CONSTANT 

2 

LOAD 

10 
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***  SOLUTION  COMMENTS  *** 


SOLUTION  PARAMETERS 


BRANCH  VOLTAGE  CRITERIA  :  4.00  X 

BUS  VOLTAGE  CRITERIA  :  5.00  % 

ACCELERATION  FACTOR  FOR  'PV  GENERATORS  :  1.00 

ACCELERATION  FACTOR  FOR  CONSTANT  KVA  LOADS:  1.00 

EXACT(ITERATIVE)  SOLUTION  ;  YES 


«PERCENT  VOLTAGE  DROPS  ARE  BASED  ON  NOMINAL  DESIGN  VOLTAGES» 
TOF  SIZE:  301 


LARGEST  LOAD: 
CONVERGENCE  CRITERIA: 
LARGEST  BUS  MISMATCH 
LARGEST  BUS  MISMATCH 
URGEST  BUS  MISMATCH 
LARGEST  BUS  MISMATCH 


1000.00  KVA 


.050  KVA 

10 

GEN  G1 

104.765  KVA 

10 

GEN  G1 

5.926  KVA 

10 

GEN  G1 

.336  KVA 

10 

GEN  G1 

.019  KVA 
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***i*********IS***5*°^  ANALYSIS  (SWING  GENERATORS) 

BUS  VOLTS(PU)  ANGLE  KW  KVAR  VDX  R  +  JX  (PU) 

80  1.000  .00  -26.7  361.2  .0 
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BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS  (PV  GENERATOR  SCHEDULE  REPORT) 

*************************************************************;l^*************** 

---VOLTAGE---  -KVAR  LIMITS-  ---ACTUAL - 

BUS  NAME  ID  SCHED.  ACTUAL  MIN  MAX  KW  KVAR 


10 

GEN 

G1 

1 

1.000 

1.050 

.0 

.0 

1000.0 

.0 

20 

GEN 

G2 

2 

1.000 

1.045 

.0 

.0 

.0 

.0 

30 

GEN 

G3 

3 

1.000 

1.045 

.0 

.0 

.0 

.0 

40 

GEN 

G4 

4 

1.000 

1.045 

.0 

.0 

.0 

.0 

50 

GEN 

G5 

5 

1.000 

1.045 

.0 

.0 

.0 

.0 

M3 
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BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  %  BUS  =  5.00 


=====  BUS:  10  GEN  G1  DESIGN  VOLTAGE: 

=========================  pu  BUS  VOLTAGE: 

**  PV  TYPE  GENERATOR:  1 


2400  BUS  VOLTAGE:  2521  %VD:  -5.0 
1.050  ANGLE:  2.1  DEGREES 

1000.0  KW  .0  KVAR 


LOAD  TO:  15  G1  STEP-UP  FEEDER  AMPS:  229  VOLTAGE  DROP:  1.  %VD:  .0 

PROJECTED  POWER  FLOW:  1000.0  KW  .0  KVAR  1000.0  KVA  PF:1.00  UNITY 

LOSSES  THRU  FEEDER:  .2  KW  .4  KVAR  .5  KVA 


====  BUS:  15  G1  STEP-UP  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE: 
=========================  PU  BUS  VOLTAGE:  1.050  ANGLE: 


2521  %VD:  -5.0 
2.0  DEGREES 


LOAD  FROM:  10  GEN  G1 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  229  VOLTAGE  DROP:  1.  XVD:  .0 

999.8  KW  -.4  KVAR  999.8  KVA  PF:1.00  UNITY 

.2  KW  .4  KVAR  .5  KVA 


LOAD  TO:  60  SWGR  S  TRANSF  AMPS:  229  VOLTAGE  DROP: 
PROJECTED  POWER  FLOW:  999.8  KW  -.4  KVAR  999.8  KVA 
LOSSES  THRU  TRANSF:  6.0  KW  34.2  KVAR  34.7  KVA 


14.  XVD:  .6 
PF;1.00  UNITY 


*••• 


BUS:  20  GEN  G2  DESIGN  VOLTAGE: 

=====================  PU  BUS  VOLTAGE: 

•*  PV  TYPE  GENERATOR:  2 

NO  LOAD  SPECIFIED  *•** 


2400  BUS  VOLTAGE:  2507  XVD:  -4.5 
1.045  ANGLE:  .1  DEGREES 

.0  KW  .0  KVAR 


====  BUS:  25  62  STEP-UP  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE: 

=========================  PU  BUS  VOLTAGE:  1.045  ANGLE: 

****  NO  LOAD  SPECIFIED  **** 


2507  XVD:  -4.5 
.1  DEGREES 


====  BUS:  30  GEN  G3  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2507  XVD:  -4.5 

=========================  PU  BUS  VOLTAGE:  1.045  ANGLE:  .1  DEGREES 

**  PV  TYPE  GENERATOR:  3  .0  KW  .0  KVAR 

****  NO  LOAD  SPECIFIED  **** 
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CASE  4  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 


VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 

====  BUS:  35  G3  STEP-UP  DESIGN  VOLTAGE:  2400  BUS  VOLTAGE:  2507  XVD:  -4.5 

=========================  PU  BUS  VOLTAGE:  1.045  ANGLE:  .1  DEGREES 

***•  NO  LOAD  SPECIFIED  **** 

====  BUS:  40  GEN  G4  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4345  XVD:  -4.5 

=========================  PU  BUS  VOLTAGE:  1.045  ANGLE:  .1  DEGREES 

**  PV  TYPE  GENERATOR:  4  .0  KW  .0  KVAR 

****  NO  LOAD  SPECIFIED  **** 


====  BUS:  50  GEN  G5  DESIGN  VOLTAGE;  4160  BUS  VOLTAGE:  4345  XVD:  -4.5 

=========================  PU  BUS  VOLTAGE:  1.045  ANGLE:  .1  DEGREES 

•*  PV  TYPE  GENERATOR:  5  .0  KW  .0  KVAR 

****  NO  LOAD  SPECIFIED  **** 


====  BUS:  60  SWGR  S  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE;  4345  XVD:  -4.5 
=========================  PU  BUS  VOLTAGE:  1.045  ANGLE:  .1  DEGREES 

LOAD  FROM:  15  G1  STEP-UP  TRANSF  AMPS;  132  VOLTAGE  DROP:  24.  XVD:  .6 

PROJECTED  POWER  FLOW:  993.7  KW  -34.6  KVAR  994.3  KVA  PF;1. 00  UNITY 

LOSSES  THRU  TRANSF:  6.0  KW  34.2  KVAR  34.7  KVA 

LOAD  FROM:  25  G2  STEP-UP  TRANSF  AMPS:  VOLTAGE  DROP;  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  .0  KW  .0  KVAR  .0  KVA  PF:  .00  LEADING 

LOSSES  THRU  TRANSF:  .0  KW  .0  KVAR  .0  KVA 

LOAD  FROM:  35  G3  STEP-UP  TRANSF  AMPS;  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW;  .0  KW  .0  KVAR  .0  KVA  PF:  .00  LEADING 

LOSSES  THRU  TRANSF;  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO;  62  SS-1  SEC  TRANSF  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW;  .1  KW  .0  KVAR  .1  KVA  PF:  .98  LAGGING 

LOSSES  THRU  TRANSF:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  66  SM1A  BLUE  FEEDER  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  .1  KW  .0  KVAR  .1  KVA  PF:  .98  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  70  SWGR  N  FEEDER  AMPS:  75  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  530.6  KW  -189.1  KVAR  563.3  KVA  PF:  .94  LEADING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 
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CASE  4  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

******************************************,********,,*,****,***,j****,**„,,*„,,* 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  %  BUS  =  5.00 


LOAD  TO:  100  FDR  1 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 

FEEDER  AMPS:  24 

172.8  KW  57.2  KVAR 

.0  KW  .0  KVAR 

VOLTAGE  DROP: 
182.0  KVA 
.0  KVA 

0.  %VD:  .0 
PF:  .95  LAGGING 

LOAD  TO:  200  FDR  2 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 

FEEDER  AMPS:  33 

239.4  KW  78.7  KVAR 

.0  KW  .0  KVAR 

VOLTAGE  DROP: 
252.0  KVA 
.0  KVA 

0.  XVD:  .0 
PF:  .95  LAGGING 

LOAD  TO:  300  FDR  3 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 

FEEDER  AMPS: 
.0  KW  .( 
.0  KW  .( 

}  KVAR 
}  KVAR 

VOLTAGE  DROP: 
.0  KVA 
.0  KVA 

0.  XVD:  .0 
PF:  .00  LEADING 

LOAD  TO:  400  FDR  4 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 

FEEDER  AMPS: 
.0  KW  .( 
.0  KW  .( 

)  KVAR 

J  KVAR 

VOLTAGE  DROP: 
.0  KVA 
.0  KVA 

0.  XVD:  .0 
PF:  .00  LEADING 

LOAD  TO:  500  FDR  5 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 

FEEDER  AMPS:  7 

50.8  KW  18.6  KVAR 

.0  KW  .0  KVAR 

VOLTAGE  DROP: 
54.1  KVA 
.0  KVA 

0.  XVD:  .0 
PF:  .94  LAGGING 

====  BUS:  62  SS-1  SEC 

DESIGN  VOLTAGE: 

480 

1.045 

BUS  VOLTAGE: 
ANGLE: 

501  XVD:  -4.5 
.1  DEGREES 

***♦  NO  LOAD  SPECIFIED  **** 

====  BUS:  64  MCC  4&5 

DESIGN  VOLTAGE: 

480 

1.045 

BUS  VOLTAGE: 
ANGLE: 

501  XVD:  -4.5 
.1  DEGREES 

****  jjQ  SPECIFIED  **** 

=====  BUS:  66  SHI  A  BLUE 

DESIGN  VOLTAGE: 

4160 

1.045 

BUS  VOLTAGE: 
ANGLE: 

4345  XVD:  -4.5 
.1  DEGREES 

****  NO  LOAD  SPECIFIED  **** 

====  BUS:  68  BLUE  SSS 

DESIGN  VOLTAGE: 

480 

1.045 

BUS  VOLTAGE: 
ANGLE: 

501  XVD:  -4.5 
.1  DEGREES 

NO  load  SPECIFIED  **** 
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CASE  4  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 
VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4,00  X  BUS  =  5.00 


====  BUS:  70  SWGR  N  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4345  XVD:  -4.5 
=========================  PU  BUS  VOLTAGE:  1.045  ANGLE:  .1  DEGREES 

LOAD  FROM:  40  GEN  G4  FEEDER  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .0  KW  .0  KVAR  .0  KVA  PF:  .00  LEADING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  FROM:  50  GEN  G5  FEEDER  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .0  KW  .0  KVAR  .0  KVA  PF:  .00  LEADING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  FROM:  60  SWGR  S  FEEDER  AMPS:  75  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  530.6  KW  -189.1  KVAR  563.3  KVA  PF:  .94  LEADING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  90  SWGR  0  FEEDER  AMPS:  75  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  530,6  KW  -189.1  KVAR  563.3  KVA  PF:  .94  LEADING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  80  UTILITY  DESIGN  VOLTAGE:  24900  BUS  VOLTAGE:  24900  XVD:  .0 

=========================  PU  BUS  VOLTAGE:  1.000  ANGLE:  .0  DEGREES 

*•*  SWING  GENERATOR:  6  -26.7  KW  361.2  KVAR 

LOAD  FROM:  85  T1  SEC  TRANSF  AMPS:  8  VOLTAGE  DROP:  1109.  XVD:  4.5$ 

PROJECTED  POWER  FLOW:  26.7  KW  -361,2  KVAR  362.2  KVA  PF:  .07  LEADING 

LOSSES  THRU  TRANSF:  .3  KW  2.8  KVAR  2.8  KVA  **XFMR  TAPS  -5. OX** 


===  BUS:  85  T1  SEC  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4345  XVD:  -4.5 
=========================  pg  BUS  VOLTAGE:  1,045  ANGLE:  .1  DEGREES 

LOAD  TO:  80  UTILITY  TRANSF  AMPS:  48  VOLTAGE  DROP:  185.  XVD:  4.5$ 

PROJECTED  POWER  FLOW:  27.0  KW  -358.4  KVAR  359.4  KVA  PF:  .08  LEADING 

LOSSES  THRU  TRANSF:  .3  KW  2.8  KVAR  2.8  KVA  **XFMR  TAPS  -5. OX** 

LOAD  FROM:  90  SWGR  0  FEEDER  AMPS:  48  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  27.0  KW  -358.4  KVAR  359.4  KVA  PF:  .08  LEADING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 
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CASE  4  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***********************************************************,***************,,* 

VOLTAGE  EFFECT  ON  LOADS  MODELED 


VOLTAGE  DROP  CRITERIA:  BRANCH  =  4. 

00  % 

BUS  = 

5.00 

====  BUS:  90  SWGR  0 

DESIGN  VOLTAGE: 

4160 

BUS  VOLTAGE: 

4345  %VD:  -4.5 

=  PU  BUS  VOLTAGE: 

1.045  ANGLE: 

.1  DEGREES 

LOAD  FROM:  64  MCC  4&5 

TRANSF 

AMPS: 

VOLTAGE  DROP: 

0.  ?CVD:  .0 

PROJECTED  POWER  FLOW: 

.2  KW 

.0 

KVAR 

.2  KVA 

PF:  .98  LAGGING 

LOSSES  THRU  TRANSF: 

.0  KW 

.0  KVAR 

.0  KVA 

LOAD  FROM:  70  SWGR  N 

FEEDER 

AMPS: 

75 

VOLTAGE  DROP: 

0.  XVD:  .D 

PROJECTED  POWER  FLOW: 

530.6  KW 

-189.1 

KVAR 

563.3  KVA 

PF:  .94  LEADING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

LOAD  TO:  85  T1  SEC 

FEEDER 

AMPS: 

48 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

27.0  KW 

-358.4 

KVAR 

359.4  KVA 

PF:  .08  LEADING 

LOSSES  THRU  FEEDER: 

.0  KW 

-0 

KVAR 

.0  KVA 

LOAD  TO:  600  O/H  BUS 

FEEDER 

AMPS: 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

.0  KW 

.0 

KVAR 

.0  KVA 

PF:  .00  LEADING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

LOAD  TO:  700  FDR  7 

FEEDER 

AMPS: 

30 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

212,5  KW 

70.4 

KVAR 

223.9  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

LOAD  TO:  800  FOR  8 

FEEDER 

AMPS: 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

.0  KW 

.0 

KVAR 

.0  KVA 

PF:  .00  LEADING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

LOAD  TO:  900  FDR  9 

FEEDER 

AMPS: 

41 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

291.3  KW 

98.9 

KVAR 

307.6  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

5===  BUS:  100  FDR  1 

DESIGN  VOLTAGE: 

4160 

BUS  VOLTAGE: 

4345  XVD:  -4.4 

=  PU  BUS  VOLTAGE: 

1.044 

ANGLE: 

.1  DEGREES 

LOAD  FROM:  60  SWGR  S 

FEEDER 

AMPS: 

24  VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

172.7  KW 

57.2 

KVAR 

182.0  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

LOAD  TO:  105  F1F12  14 

FEEDER 

AMPS: 

24 

VOLTAGE  DROP: 

8.  XVD:  .2 

PROJECTED  POWER  FLOW: 

172.7  KW 

57.2 

KVAR 

182.0  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.2  KW 

.3 

KVAR 

.4  KVA 
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CASE  4  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


====  BUS:  105  F1F12  14  DESIGN  VOLTAGE;  4160  BUS  VOLTAGE:  4337  XVD:  -4.3 
========================  PU  BUS  VOLTAGE:  1.043  ANGLE:  .0  DEGREES 

LOAD  FROM:  100  FDR  1  FEEDER  AMPS;  24  VOLTAGE  DROP:  8.  XVD:  .2 
PROJECTED  POWER  FLOW:  172.5  KW  56.8  KVAR  181.6  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .2  KW  .3  KVAR  .4  KVA 

LOAD  TO:  110  FI  L14  FEEDER  AMPS:  24  VOLTAGE  DROP;  1.  XVD;  .0 
PROJECTED  POWER  FLOW:  172.5  KW  56.8  KVAR  181.6  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .1  KVA 


====  BUS:  110  FI  L14  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4336  XVD:  -4.2 
=========================  PU  BUS  VOLTAGE:  1.042  ANGLE:  .0  DEGREES 

LOAD  FROM:  105  F1F12  14  FEEDER  AMPS:  24  VOLTAGE  DROP;  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  172.5  KW  56.8  KVAR  181.6  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .1  KVA 

LOAD  TO:  115  FI  L15  FEEDER  AMPS;  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .0  KW  .0  KVAR  .0  KVA  PF;  .00  LEADING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO;  120  FI  L31  FEEDER  AMPS;  24  VOLTAGE  DROP:  2.  XVD:  .0 
PROJECTED  POWER  FLOW:  172.5  KW  56.8  KVAR  181.6  KVA  PF:  ,95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .1  KVAR  .1  KVA 


===  BUS:  115  FI  L15  DESIGN  VOLTAGE;  4160  BUS  VOLTAGE:  4336  XVD:  -4.2 
=========================  PU  BUS  VOLTAGE:  1.042  ANGLE:  .0  DEGREES 

****  NO  LOAD  SPECIFIED  **** 


====  BUS:  120  FI  L31  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4334  XVD:  -4.2 

========================  PU  BUS  VOLTAGE:  1.042  ANGLE:  .0  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  46.2  KW  15.2  KVAR 

LOAD  FROM:  110  FI  L14  FEEDER  AMPS;  24  VOLTAGE  DROP:  2.  XVD:  .0 

PROJECTED  POWER  FLOW:  172.4  KW  56.7  KVAR  181.5  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .1  KW  .1  KVAR  .1  KVA 
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CASE  4  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


LOAD  TO:  121  FI  L63  FEEDER  AMPS:  18  VOLTAGE  DROP:  2.  %VO:  .0 
PROJECTED  POWER  FLOW:  126.2  KW  41.5  KVAR  132.8  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .1  KVAR  .1  KVA 


====  BUS:  121  FI  L63  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4332  XVD:  -4.1 

=========================  pu  BUS  VOLTAGE:  1.041  ANGLE:  .0  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  46.2  KW  15.2  KVAR 

LOAD  FROM:  120  FI  L31  FEEDER  AMPS:  18  VOLTAGE  DROP:  2.  XVD:  .0 

PROJECTED  POWER  FLOW:  126.2  KW  41.5  KVAR  132.8  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .1  KVAR  .1  KVA 

LOAD  TO:  122  FI  L64  FEEDER  AMPS:  11  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  80.0  KW  26.3  KVAR  84.2  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  122  FI  L64  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4332  XVD:  -4.1 

=========================  PU  BUS  VOLTAGE:  1.041  ANGLE:  .0  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  80.0  KW  26.3  KVAR 

LOAD  FROM:  121  FI  L63  FEEDER  AMPS:  11  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  80.0  KW  26.3  KVAR  84.2  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  200  FDR  2  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4345  XVD:  -4.4 
=========================  PU  BUS  VOLTAGE:  1.044  ANGLE:  .1  DEGREES 

LOAD  FROM:  60  SWGR  S  FEEDER  AMPS:  33  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  239.4  KW  78.7  KVAR  252.0  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  205  FEEDER  AMPS:  33  VOLTAGE  DROP:  4.  XVD:  .1 
PROJECTED  POWER  FLOW:  239.4  KW  78.7  KVAR  252.0  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .2  KU  .2  KVAR  .3  KVA 
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BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

**************4r*********4r****il^*#*************«**************************4r**** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 
VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X 


s=s=  BUS:  205 


LOAD  FROM:  200  FDR  2 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 

LOAD  TO:  235  F5  F29 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


====  BUS:  235  F5  F29 


DESIGN  VOLTAGE: 

=  PU  BUS  VOLTAGE: 

FEEDER  AMPS: 
239.2  KW  78.! 
.2  KW  .2 

FEEDER  AMPS: 
239.2  KW  78.5 

.1  KW 


DESIGN  VOLTAGE: 
===========  PU  BUS  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


LOAD  FROM:  205 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 

LOAD  TO:  236  F2  F211 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


BUS:  236  F2  F211 


FEEDER  AMPS: 
239.1  KW  78.: 

.1  KW 

FEEDER  AMPS: 
191.3  KW  63.1 

.0  KW  .1 


DESIGN  VOLTAGE: 
===========  PU  BUS  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


LOAD  FROM:  235  F5  F29 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS: 
191.2  KW  63.0 

.0  KW  .1 


BUS  = 

5.00 

4160 

BUS  VOLTAGE 

1.043 

ANGLE 

33  VOLTAGE  DROP 

i  KVAR 

251.8  KVA 

!  KVAR 

.3  KVA 

33  VOLTAGE  DROP 

i  KVAR 

251.8  KVA 

!  KVAR 

.2  KVA 

4160 

BUS  VOLTAGE: 

1.043 

ANGLE: 

47.8  KW  15, 

33  VOLTAGE  DROP: 

;  KVAR 

251.6  KVA 

:  KVAR 

.2  KVA 

27  VOLTAGE  DROP; 

KVAR 

201.4  KVA 

KVAR 

.1  KVA 

4160 

BUS  VOLTAGE: 

1.042 

ANGLE: 

95.6  KW  31. 

27  VOLTAGE  DROP: 

KVAR 

201.3  KVA 

KVAR 

.1  KVA 

4341  XVD:  -4.3 
.0  DEGREES 

4.  XVD:  .1 
PF:  .95  LAGGING 


3.  XVD:  .1 
PF:  .95  LAGGING 


4338  XVD:  -4.3 
.0  DEGREES 
2  KVAR 

3.  XVD:  .1 
PF:  .95  UGGING 


1.  XVD:  .0 
PF:  .95  LAGGING 


4336  XVD:  -4.2 
.0  DEGREES 


1.  XVD:  .0 
PF:  .95  LAGGING 


LOAD  TO:  240  FI  F213 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  13  VOLTAGE  DROP: 

95.6  KW  31.5  KVAR  100.7  KVA  PF 

.0  KW  .0  KVAR  .0  KVA 


.  XVD:  .0 
.95  LAGGING 
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BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


====  BUS:  240  FI  F213  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4336  XVD:  -4.2 

=========================  PU  BUS  VOLTAGE:  1.042  ANGLE:  .0  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  95.6  KW  31.5  KVAR 

LOAD  FROM:  236  F2  F211  FEEDER  AMPS:  13  VOLTAGE  DROP:  1.  XVD:  .0 

PROJECTED  POWER  FLOW:  95.6  KW  31.5  KVAR  100.6  KVA  PF:  .95  UGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  300  FDR  3  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4345  XVD:  -4.5 

=========================  pu  BUS  VOLTAGE:  1.045  ANGLE:  .1  DEGREES 

****  NO  LOAD  SPECIFIED  **** 


====  BUS:  400  FDR  4  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4345  XVD:  -4.5 

=========================  PU  BUS  VOLTAGE:  1.045  ANGLE:  .1  DEGREES 

****  NO  LOAD  SPECIFIED  **** 


====  BUS:  500  FDR  5  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4345  XVD:  -4.5 
=========================  PU  BUS  VOLTAGE:  1.045  ANGLE:  .1  DEGREES 

LOAD  FROM:  60  SWGR  S  FEEDER  AMPS:  7  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  50.8  KW  18.6  KVAR  54.1  KVA  PF:  .94  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  505  F4  F5  F6UF  FEEDER  AMPS:  7  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  50.8  KW  18.6  KVAR  54.1  KVA  PF:  .94  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .D  KVA 


===  BUS:  505  F4  F5  F6UF  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4344  XVD:  -4.4 
=========================  PU  BUS  VOLTAGE:  1.044  ANGLE:  .1  DEGREES 

LOAD  FROM:  500  FDR  5  FEEDER  AMPS:  7  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  50.7  KW  18,6  KVAR  54.0  KVA  PF:  .94  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  512  5-3  PRI  FEEDER  AMPS:  7  VOLTAGE  DROP:  3.  XVD:  .1 
PROJECTED  POWER  FLOW:  50.7  KW  18.6  KVAR  54.0  KVA  PF:  .94  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 
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FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER.  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


====  BUS:  512  5-3  PRI 

DESIGN  VOLTAGE: 

4160 

BUS  VOLTAGE: 

4342  %V0:  -4.4 

1.044 

ANGLE: 

.0  DEGREES 

—  ru  DUa  VULIMbC: 

LOAD  FROM:  505  F4  F5  F6UF  FEEDER  AMPS: 

7  VOLTAGE  DROP: 

3.  %VD:  .1 

PROJECTED  POWER  FLOW: 

50.7  KW 

18.6 

KVAR 

54.0  KVA 

PF:  .94  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

LOAD  TO:  515  F5  L24 

FEEDER 

AMPS: 

7  VOLTAGE  DROP: 

2.  XVD:  .0 

PROJECTED  POWER  FLOW: 

50.7  ICW 

18.6 

KVAR 

54.0  KVA 

PF:  .94  LAGGING 

LOSSES  THRU  FEEDER; 

.0  KW 

.0 

KVAR 

.0  KVA 

====  BUS:  515  F5  L24 

DESIGN  VOLTAGE: 

4160 

BUS  VOLTAGE: 

4340  XVD:  -4.3 

1.043 

ANGLE: 

.0  DEGREES 

=-  ru  DU5  VULIMbC: 

LOAD  FROM:  512  5-3  PRI 

FEEDER 

AMPS: 

7  VOLTAGE  DROP: 

2.  XVD:  .0 

PROJECTED  POWER  FLOW: 

50.7  KW 

18.5 

KVAR 

54.0  KVA 

PF:  .94  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

LOAD  TO:  525  F5  L31 

FEEDER 

AMPS: 

7  VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

50.7  KW 

18.5 

KVAR 

54.0  KVA 

PF:  .94  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

====  BUS:  525  F5  L31 

DESIGN  VOLTAGE: 

4160 

BUS  VOLTAGE; 

4339  XVD:  -4.3 

1.043 

ANGLE; 

.0  DEGREES 

—  ru  DUd  vuLiMuc; 

PROJECTED 

SPECIAL  BUS 

LOAD: 

8.7  KW  3.6  KVAR 

LOAD  FROM:  515  F5  L24 

FEEDER 

AMPS: 

7  VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

50.7  KW 

18-5 

KVAR 

54.0  KVA 

PF:  .94  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

LOAD  TO:  531  F3  L41 

FEEDER 

AMPS: 

3  VOLTAGE  DROP: 

0.  %VD:  .0 

PROJECTED  POWER  FLOW: 

21.0  KW 

7.5 

KVAR 

22.3  KVA 

PF:  .94  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

LOAD  TO:  535  F537  L5 

FEEDER 

AMPS: 

3  VOLTAGE  DROP: 

1.  XVD:  .0 

PROJECTED  POWER  FLOW: 

21.0  KW 

7.5 

KVAR 

22.3  KVA 

PF:  .94  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 
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******************iJI!^^^  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  %  BUS  =  5.00 


====  BUS:  531  F3  L41  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4339  %VD-  -4  3 
=========================  PU  BUS  VOLTAGE:  1.043  ANGLE:  .0  DEGREES* 


LOAD  FROM:  525  F5  L31 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  3  VOLTAGE  DROP:  0.  %VD:  .0 

21.0  KW  7.5  KVAR  22.3  KVA  PF:  .94  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


LOAD  TO:  535  F537  L5 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  3  VOLTAGE  DROP:  1.  XVD:  .0 

21.0  KW  7.5  KVAR  22.3  KVA  PF:  .94  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


====  BUS:  535  F537  L5 


LOAD  FROM:  525  F5  L31 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4339  XVD:  -4.3 
PU  BUS  VOLTAGE:  1.043  ANGLE:  .0  DEGREES 

FEEDER  AMPS:  3  VOLTAGE  DROP:  1.  XVD:  .0 

21.0  KW  7.5  KVAR  22.3  KVA  PF:  .94  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


LOAD  FROM:  531  F3  L41 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  3  VOLTAGE  DROP:  1.  XVD:  .0 

21.0  KW  7.5  KVAR  22.3  KVA  PF:  .94  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


LOAD  TO:  555 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  6  VOLTAGE  DROP:  1.  XVD:  .0 

42.0  KW  14.9  KVAR  44.6  KVA  PF:  .94  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


====  BUS:  555 


DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4337  XVD:  -4.3 
;====  PU  BUS  VOLTAGE:  1.043  ANGLE:  .0  DEGREES 


LOAD  FROM:  535  F537  L5 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  6  VOLTAGE  DROP: 

42.0  KW  14.9  KVAR  44.6  KVA  PF 

-0  KW  .0  KVAR  .0  KVA 


1.  X\®:  .0 

.94  LAGGING 


LOAD  TO:  560  RICH  SUB 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  4  VOLTAGE  DROP: 

27.9  KW  9.2  KVAR  29.3  KVA 

.0  KW  .0  KVAR  .0  KVA 


4.  XVD:  .1 
PF;  .95  LAGGING 


LOAD  TO:  565  5-17  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  2  VOLTAGE  DROP:  0.  XVD:  0 
.1  KW  5.7  KVAR  15.2  KVA  PF:  .93  LAGGING 
.0  KW  .0  KVAR  .0  KVA 
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BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


BUS:  560  RICH  SUB  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4333  XVD:  -4.2 
=========================  pu  BUS  VOLTAGE:  1.042  ANGLE:  .0  DEGREES 


LOAD  FROM:  555 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  4  VOLTAGE  DROP:  4.  XVD:  .1 

27.8  KW  9.2  KVAR  29.3  KVA  PF:  .95  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


LOAD  TO:  562  RS  SEC 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  TRANSF: 


TRAMSF  AMPS:  4  VOLTAGE  DROP:  5.  XVD:  .1 
27.8  KW  9.2  KVAR  29.3  KVA  PF:  .95  LAGGING 
.0  KW  .1  KVAR  .1  KVA 


====  BUS:  562  RS  SEC  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13734  XVD:  -4.0 
==================s===ss  PU  BUS  VOLTAGE:  1.040  ANGLE:  -.1  DEGREES 


LOAD  FROM:  560  RICH  SUB  TRANSF  AMPS:  1  VOLTAGE  DROP:  16.  XVD:  .1 
PROJECTED  POWER  FLOW:  27.8  KW  9.1  KVAR  29.3  KVA  PF:  .95  LAGGING 
LOSSES  THRU  TRANSF:  .0  KW  .1  KVAR  .1  KVA 


LOAD  TO:  930  RICH  SUB 

FEEDER 

AMPS: 

1 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

27.8  KU 

9.1 

KVAR 

29.3  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER; 

.0  KU 

.0 

KVAR 

.0  KVA 

=====  BUS: 


565  5-17  PRI  DESIGN  VOLTAGE: 
:==============  PU  BUS  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


4160  BUS  VOLTAGE:  4337  XVD:  -4.2 
1.042  ANGLE:  .0  DEGREES 

5.4  KW  2.1  KVAR 


LOAD  FROM:  555 

FEEDER 

AMPS: 

2  VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

14.1  KW 

5.7 

KVAR 

15.2  KVA 

PF:  .93  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

LOAD  TO:  575  F5  51 

FEEDER 

AMPS: 

1 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

8.7  KW 

3.6 

KVAR 

9.4  KVA 

PF:  .93  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 
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BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

********************1i**1i*1i**1t**********'k********1t***********1i*****1i1i1i1Ht1t1t***1r 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


====  BUS:  575  F5  51 


DESIGN  VOLTAGE: 
PU  BUS  VOLTAGE: 


4160  BUS  VOLTAGE: 
1.042  ANGLE: 


4337  XVD:  -4.2 
.0  DEGREES 


LOAD  FROM:  565  5-17  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  1  VOLTAGE  DROP:  0.  XVD:  .0 

8.7  KW  3.6  KVAR  9.4  KVA  PF:  .93  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


LOAD  TO:  580  F5  L85 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  1  VOLTAGE  DROP:  0.  XVD:  .0 

8.7  KW  3.6  KVAR  9.4  KVA  PF:  .93  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


====  BUS:  580  F5  L85  DESIGN  VOLTAGE: 

============s========s===  PU  BUS  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


4160  BUS  VOLTAGE:  4336  XVD:  -4.2 
1.042  ANGLE:  .0  DEGREES 

8.7  KW  3.6  KVAR 


LOAD  FROM:  575  F5  51 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  1  VOLTAGE  DROP: 

8.7  KW  3.6  KVAR  9.4  KVA 

.0  KW  .0  KVAR  .0  KVA 


0.  XVD:  .0 
PF:  .93  LAGGING 


====  BUS:  600  0/H  BUS  DESIGN  VOLTAGE: 
=========================  PU  BUS  VOLTAGE: 

**»*  NO  LOAD  SPECIFIED  •*** 


4160  BUS  VOLTAGE:  4345  XVD:  -4.5 
1.045  ANGLE:  .1  DEGREES 


====  BUS:  700  FDR  7  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE: 
=========================  PU  BUS  VOLTAGE:  1.044  ANGLE: 


4345  XVD:  -4.4 
.1  DEGREES 


LOAD  FROM:  90  SWGR  0 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  30  VOLTAGE  DROP:  0.  XVD:  .0 

212.5  KW  70.4  KVAR  223.9  KVA  PF:  .95  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


LOAD  TO:  705  WELL9  POL  FEEDER  AMPS: 
PROJECTED  POWER  FLOW:  212.5  KW  70.4 

LOSSES  THRU  FEEDER:  .0  KW  .0 


30  VOLTAGE  DROP: 
KVAR  223.9  KVA 
KVAR  .0  KVA 


0.  XVD:  .0 

PF:  .95  LAGGING 
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BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


=”=  BUS:  705  WELL9  POL  DESIGN  VOLTAGE;  4160  BUS  VOLTAGE:  4345  XVD:  -4.4 


PROJECTED 

==  PU  BUS  VOl 
SPECIAL  BUS 

.TAGE: 

LOAD: 

1.044  ANGLE:  .1  DEGREES 

44.7  KW  15.3  KVAR 

LOW)  FROM:  700  FDR  7 

FEEDER 

AMPS: 

30 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

212.5  KW 

70.4 

KVAR 

223.8  KVA 

PF 

:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

LOW)  FROM:  707  7-1  SEC 

TRANSF 

AMPS: 

VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

.0  KW 

.0 

KVAR 

.0  KVA 

PF 

:  .00  LEADING 

LOSSES  THRU  TRANSF: 

.0  KW 

.0  KVAR 

.0  KVA 

LOAD  TO;  709  F9  F73 

FEEDER 

AMPS; 

23 

VOLTAGE  DROP: 

1.  XVD:  .0 

PROJECTED  POWER  FLOW: 

167.8  KW 

55.1 

KVAR 

176.6  KVA 

PF 

:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR 

.0  KVA 

=====  BUS:  707  7-1  SEC 

DESIGN  VOLTAGE: 

480 

BUS  VOLTAGE: 

501 

XVD:  “4.4 

»  PU  BUS  VOLTAGE: 

1.044 

ANGLE: 

.1 

DEGREES 

****  NO  LOAD  SPECIFIED  **** 

====  BUS:  709  F9  F73 

DESIGN  VOLTAGE: 

4160 

BUS  VOLTAGE: 

4344 

XVD:  -4.4 

==  PU  BUS  VOLTAGE: 

1.044 

ANGLE: 

.1 

DEGREES 

PROJECTED 

SPECIAL  BUS  LOAD: 

90 

.5  KW  29.4  KVAR 

LOAD  FROM:  705  WELL9  POL  FEEDER  AMPS: 

23  VOLTAGE  DROP: 

1. 

XVD:  .0 

PROJECTED  POWER  FLOW: 

167.7  KW  55.1 

KVAR 

176.6  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW  .0 

KVAR 

.0  KVA 

LOAD  TO;  710  F7  L11 

FEEDER  AMPS: 

11  VOLTAGE  DROP: 

2. 

XVD:  .1 

PROJECTED  POWER  FLOW: 

77.3  KW  25.7 

KVAR 

81.4  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW  .0 

KVAR 

.1  KVA 

====  BUS:  710  F7  L11 

DESIGN  VOLTAGE: 

4160 

BUS  VOLTAGE: 

4341 

XVD:  -4.4 

==  PU  BUS  VOLTAGE: 

1.044 

ANGLE: 

.0 

DEGREES 

PROJECTED 

SPECIAL  BUS  LOAD: 

22.5  KW  7.4  KVAR 

LOAD  FROM:  709  F9  F73 

FEEDER  AMPS: 

11  VOLTAGE  DROP; 

2. 

XVD:  .1 

PROJECTED  POWER  FLOW: 

77.2  KW  25.6 

KVAR 

81.4  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW  .0 

KVAR 

.1  KVA 
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CASE  4  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  %  BUS  =  5.00 


LOAD  TO:  715  F7  L13  FEEDER  AMPS:  3  VOLTAGE  DROP:  0.  %VD:  .0 
PROJECTED  POWER  FLOW:  22.9  KW  7.6  KVAR  24.1  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  720  F713  FEEDER  AMPS:  4  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  31.9  KW  10.6  KVAR  33.6  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  715  F7  L13  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4341  %VD:  -4.3 

=========r===============  PU  BUS  VOLTAGE:  1.043  ANGLE:  .0  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  22.9  KW  7.6  KVAR 

LOAD  FROM:  710  F7  L11  FEEDER  AMPS:  3  VOLTAGE  DROP:  0.  %VD:  .0 

PROJECTED  POWER  FLOW:  22.9  KW  7.6  KVAR  24.1  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


s===  BUS:  720  F713  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE;  4341  XVD:  -4.3 
================3=======3  PU  BUS  VOLTAGE:  1.043  ANGLE:  .0  DEGREES 

LOAD  FROM:  710  F7  L11  FEEDER  AMPS:  4  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  31.9  KW  10.6  KVAR  33.6  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  725  7-15  PRI  FEEDER  AMPS:  4  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  31.9  KW  10.6  KVAR  33.6  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  725  7-15  PRI  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4340  XVD:  -4.3 
=========================  PU  BUS  VOLTAGE:  1.043  ANGLE;  .0  DEGREES 

LOAD  FROM:  720  F713  FEEDER  AMPS:  4  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  31.8  KW  10.6  KVAR  33.6  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  735  F7  L54  FEEDER  AMPS:  4  VOLTAGE  DROP;  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  31.8  KW  10.6  KVAR  33.6  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 
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CASE  4  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALAStCA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  -  4.00  X  BUS  =  5.00 


====  BUS:  735  F7  L54  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4339  XVD:  -4.3 

=========================  PU  BUS  VOLTAGE:  1.043  ANGLE:  .0  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  9.0  ICW  3.0  KVAR 

LOAD  FROM:  725  7-15  PRI  FEEDER  AMPS:  4  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  31.8  KW  10.6  KVAR  33.6  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  745  FEEDER  AMPS:  3  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  22.8  KW  7.6  KVAR  24.1  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  745  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4339  XVD:  -4.3 
=========================  PU  BUS  VOLTAGE:  1.043  ANGLE:  .0  DEGREES 

LOAD  FROM:  735  F7  L54  FEEDER  AMPS:  3  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  22.8  KW  7.6  KVAR  24.1  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  750  F7  L72  FEEDER  AMPS:  3  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  22.8  KW  7.6  KVAR  24.1  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  750  F7  L72  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4339  XVD:  -4.3 

=========================  PU  BUS  VOLTAGE:  1.043  ANGLE:  .0  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  22.8  KW  7.6  KVAR 

LOAD  FROM:  745  FEEDER  AMPS:  3  VOLTAGE  DROP:  0.  XVD:  .0 

PROJECTED  POWER  FLOW:  22.8  KW  7.6  KVAR  24.1  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  800  FDR  8  DESIGN  VOLTAGE:  4160  BUS  VOLTAGE:  4345  XVD:  -4.5 

=========================  PU  BUS  VOLTAGE:  1.045  ANGLE:  .1  DEGREES 

****  NO  LOAD  SPECIFIED  ***• 
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CASE  4  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***★★*★*★*********★★★★****★★★★*★★******★★★****★***★***♦*★★★*★***♦**♦**♦****** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  %  BUS  =  5.00 


====  BUS: 

900  FDR  9 

DESIGN  VOLTAGE: 

4160  BUS  VOLTAGE: 

4345 

%VD:  -4.4 

=  PU  BUS  VOLTAGE: 

1.044  ANGLE: 

.1 

DEGREES 

LOAD  FROM: 

90  SWGR  0 

FEEDER  AMPS: 

41  VOLTAGE  DROP: 

0. 

%VD:  .0 

PROJECTED  POWER  FLOW:  291.3  KW  98.9  KVAR  307.6  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  905  STEP  SEC  TRANSF  AMPS;  41  VOLTAGE  DROP:  18.  XVD:  .4 
PROJECTED  POWER  FLOW:  291.3  KW  98.9  KVAR  307.6  KVA  PF:  .95  LAGGING 
LOSSES  THRU  TRANSF:  .5  KW  2.6  KVAR  2.7  KVA 


====  BUS:  905  STEP  SEC  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13730  %VD:  -4.0 
=========================  PU  BUS  VOLTAGE:  1.040  ANGLE:  -.4  DEGREES 


LOAD  FROM:  900  FDR  9 

TRANSF 

AMPS:  13  VOLTAGE  DROP: 

57.  XVD: 

.4 

PROJECTED  POWER  FLOW: 

290.8  KW 

96.3  KVAR 

306.3  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  TRANSF: 

.5  KW 

2.6  KVAR 

2.7  KVA 

LOAD  TO:  910  F  96 

FEEDER 

AMPS:  13 

VOLTAGE  DROP: 

2.  XVD: 

.0 

PROJECTED  POWER  FLOW: 

290.8  KW 

96.3  KVAR 

306.3  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0  KVAR 

.0  KVA 

====  BUS:  910  F  96 

DESIGN  VOLTAGE:  13200  BUS  VOLTAGE: 

13728  XVD:  -4.0 

=  PU  BUS  VOLTAGE: 

1.040  ANGLE: 

-.4  DEGREES 

PROJECTED 

SPECIAL  BUS 

LOAD: 

19.3  KW  6-3 

;  KVAR 

LOAD  FROM:  905  STEP  SEC 

FEEDER 

AMPS: 

13  VOLTAGE  DROP: 

2.  XVD:  .0 

PROJECTED  POWER  FLOW: 

290.8  KW 

96.2 

KVAR  306.3  KVA 

PF:  .95  UGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR  .0  KVA 

LOAD  TO:  915  F910 

FEEDER 

AMPS: 

12  VOLTAGE  DROP: 

2.  XVD:  .0 

PROJECTED  POWER  FLOW: 

271.5  KW 

89.9 

KVAR  286.0  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0 

KVAR  .1  KVA 
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CASE  4  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS.  INC.  -  DENVER.  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


====  BUS:  915  F910  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13726  XVD:  -4.0 
=========================  pu  BUS  VOLTAGE:  1.040  ANGLE:  -.4  DEGREES 

LOAD  FROM:  910  F  96  FEEDER  AMPS:  12  VOLTAGE  DROP:  2.  XVD:  .0 
PROJECTED  POWER  FLOW:  271.5  KW  89.8  KVAR  286.0  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .1  KVA 

LOAD  TO:  920  F940  FEEDER  AMPS:  12  VOLTAGE  DROP:  12.  XVD:  .1 
PROJECTED  POWER  FLOW:  271.5  KW  89.8  KVAR  286.0  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .2  KW  .2  KVAR  .3  KVA 


====  BUS:  920  F940  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13715  XVD:  -3.9 
=========================  PU  BUS  VOLTAGE:  1.039  ANGLE:  -.4  DEGREES 

LOAD  FROM:  915  F910  FEEDER  AMPS:  12  VOLTAGE  DROP:  12.  XVD:  .1 
PROJECTED  POWER  FLOW:  271.3  KW  89.6  KVAR  285.7  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .2  KW  .2  KVAR  .3  KVA 

LOAD  TO:  945  F949  LI  FEEDER  AMPS:  12  VOLTAGE  DROP:  2.  XVD:  .0 
PROJECTED  POWER  FLOW:  271.3  KW  89.6  KVAR  285.7  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .1  KVA 


====  BUS:  925  ()  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13733  XVD:  -4.0 
========================  PU  BUS  VOLTAGE:  1.040  ANGLE:  -.1  DEGREES 

LOAD  FROM:  930  RICH  SUB  FEEDER  AMPS:  1  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  27.8  KW  9.1  KVAR  29.3  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  935  9-8  PRI  FEEDER  AMPS:  1  VOLTAGE  DROP:  1.  XVD:  .0 
PROJECTED  POWER  FLOW:  27.8  KW  9.1  KVAR  29.3  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  930  RICH  SUB  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13734  XVD:  -4.0 
=========================  PU  BUS  VOLTAGE:  1.040  ANGLE:  -.1  DEGREES 

LOAD  FROM:  562  RS  SEC  FEEDER  AMPS:  1  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  27.8  KW  9.1  KVAR  29.3  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 
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CASE  A  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 
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BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  %  BUS  =  5.00 


LOAD  TO:  925  () 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  1  VOLTAGE  DROP:  1.  %VD:  .0 

27.8  KW  9.1  KVAR  29.3  KVA  PF:  .95  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


====  BUS:  935  9-8  PRI  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13731  XVD:  -4.0 

==£================sss===  PU  BUS  VOLTAGE:  1.040  ANGLE:  -.1  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  11.1  KW  3.7  KVAR 


LOAD  FROM:  925  () 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  1  VOLTAGE  DROP:  1.  XVD:  .0 

27.8  KW  9.1  KVAR  29.3  KVA  PF:  .95  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


LOAD  TO:  940  9-9  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  1  VOLTAGE  DROP:  4.  XVD:  .0 

16.7  KW  5.5  KVAR  17.6  KVA  PF:  .95  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


====  BUS;  940  9-9  PRI  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13727  XVD:  -4.0 

=========================  PU  BUS  VOLTAGE:  1.040  ANGLE:  -.1  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  16.7  KW  5.5  KVAR 


LOAD  FROM:  935  9-8  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS;  1  VOLTAGE  DROP: 
16.7  KW  5.5  KVAR  17.6  KVA 

.0  KW  .0  KVAR  .0  KVA 


4.  XVD:  .0 
PF:  .95  LAGGING 


====  BUS;  945  F949  LI  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13712  XVD:  -3.9 

=======================  PU  BUS  VOLTAGE:  1.039  ANGLE:  -.4  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  4.7  KW  1.5  KVAR 


LOAD  FROM:  920  F940 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  12  VOLTAGE  DROP:  2.  XVD:  .0 

271.3  KW  89.6  KVAR  285.7  KVA  PF:  .95  LAGGING 

.0  KW  .0  KVAR  .1  KVA 


LOAD  TO:  960  9-13  PRI  FEEDER  AMPS:  12  VOLTAGE  DROP;  14.  XVD:  .1 
PROJECTED  POWER  FLOW:  266.6  KW  88.0  KVAR  280.7  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .3  KW  .1  KVAR  .3  KVA 


1-32 


0ATE:27  NOV  95  TIME:  9  12  AM  PAGE  33 

CASE  4  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS.  INC.  -  DENVER.  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  -  4.00  X  BUS  =  5.00 


====  BUS:  960  9-13  PRI  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13699  XVD:  -3.8 

========================  pu  BUS  VOLTAGE:  1.038  ANGLE:  -.4  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  19.2  KU  6.3  KVAR 

LOAD  FROM:  945  F949  LI  FEEDER  AMPS:  12  VOLTAGE  DROP:  14.  XVD:  .1 

PROJECTED  POWER  FLOW:  266.3  KW  87.9  KVAR  280.4  KVA  PF:  .95  UGGING 

LOSSES  THRU  FEEDER:  .3  KW  .1  KVAR  .3  KVA 

LOAD  TO:  963  9-14  PRI  FEEDER  AMPS:  11  VOLTAGE  DROP:  44.  XVD:  .3 

PROJECTED  POWER  FLOW:  247.1  KW  81.6  KVAR  260.3  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .8  KW  .4  KVAR  .8  KVA 


====  BUS:  963  9-14  PRI  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13655  XVD:  -3.4 

=========================  PU  BUS  VOLTAGE:  1.034  ANGLE:  -.4  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  19.1  KW  6.3  KVAR 

LOAD  FROM:  960  9-13  PRI  FEEDER  AMPS:  11  VOLTAGE  DROP:  44.  XVD:  .3 

PROJECTED  POWER  FLOW:  246.4  KW  81.2  KVAR  259.4  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .8  KW  .4  KVAR  .8  KVA 

LOAD  TO:  966  9-15  PRI  FEEDER  AMPS:  10  VOLTAGE  DROP:  12.  XVD:  .1 

PROJECTED  POWER  FLOW:  227.3  KW  75.0  KVAR  239.4  KVA  PF:  .95  LAGGING 

LOSSES  THRU  FEEDER:  .2  KW  .1  KVAR  .2  KVA 


====  BUS:  966  9-15  PRI  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13643  XVD:  -3.4 
=========================  PU  BUS  VOLTAGE:  1.034  ANGLE:  -.4  DEGREES 

LOAD  FROM:  963  9-14  PRI  FEEDER  AMPS:  10  VOLTAGE  DROP:  12.  XVD:  .1 
PROJECTED  POWER  FLOW:  227.1  KW  74.9  KVAR  239.2  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .2  KW  .1  KVAR  .2  KVA 

LOAD  TO:  969  SW  UP  FEEDER  AMPS:  10  VOLTAGE  DROP:  3.  XVD:  .0 
PROJECTED  POWER  FLOW:  227.1  KW  74.9  KVAR  239.2  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .1  KW  .0  KVAR  .1  KVA 
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CASE  4  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
*****★***★***♦*****★*★★★★★★★*★★*****★★******★*★***★★****★*♦**★********♦****** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  %  BUS  =  5.00 


====  BUS:  969  SW  UP  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13640  %VD:  -3.3 


=  PU  BUS  VOLTAGE:  1.033 

ANGLE: 

-.5  DEGREES 

LOAD  FROM:  966  9-15  PR  I 

FEEDER 

AMPS:  10  VOLTAGE  DROP: 

3.  %VD:  .0 

PROJECTED  POWER  FLOW: 

227.1  KW 

74.9  KVAR 

239.1  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.1  KW 

.0  KVAR 

.1  KVA 

LOAD  TO:  972  SW  DOWN 

FEEDER 

AMPS;  10  VOLTAGE  DROP: 

0.  %VD:  .0 

PROJECTED  POWER  FLOW: 

227.1  KW 

74.9  KVAR 

239.1  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0  KVAR 

.0  KVA 

====  BUS:  972  SW  DOWN 

DESIGN  VOLTAGE:  13200 

BUS  VOLTAGE: 

13640  XVD:  -3.3 

=  PU  BUS  VOLTAGE:  1.033 

ANGLE: 

-.5  DEGREES 

LOAD  FROM:  969  SW  UP 

FEEDER 

AMPS:  10  VOLTAGE  DROP: 

0.  XVD:  .0 

PROJECTED  POWER  FLOW: 

227.1  KW 

74.9  KVAR 

239.1  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.0  KW 

.0  KVAR 

.0  KVA 

LOAD  TO:  975  9-16  PRI 

FEEDER 

AMPS:  10  VOLTAGE  DROP: 

45.  XVD:  .3 

PROJECTED  POWER  FLOW: 

227.1  KW 

74.9  KVAR 

239.1  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.7  KW 

.3  KVAR 

.8  KVA 

==“  BUS:  975  9-16  PRI 

DESIGN  VOLTAGE:  13200 

BUS  VOLTAGE: 

13595  XVD:  -3.0 

=  PU  BUS  VOLTAGE:  1.030 

ANGLE: 

-.5  DEGREES 

LOAD  FROM:  972  SW  DOWN 

FEEDER 

AMPS:  10  VOLTAGE  DROP: 

45.  XVD:  .3 

PROJECTED  POWER  FLOW: 

226.4  KW 

74.5  KVAR 

238.3  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.7  KW 

.3  KVAR 

.8  KVA 

LOAD  TO:  980 

FEEDER 

AMPS:  10  VOLTAGE  DROP: 

19.  XVD:  .1 

PROJECTED  POWER  FLOW: 

226.4  KW 

74.5  KVAR 

238.3  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER: 

.3  KW 

.1  KVAR 

.3  KVA 

====  BUS:  980 

DESIGN  VOLTAGE:  13200 

BUS  VOLTAGE: 

13577  XVD:  -2.9 

=  PU  BUS  VOLTAGE:  1.029 

ANGLE: 

-.5  DEGREES 

LOAD  FROM:  975  9-16  PRI 

FEEDER 

AMPS:  10  VOLTAGE  DROP: 

19.  XVD:  .1 

PROJECTED  POWER  FLOW: 

226.1  KW 

74.4  KVAR 

238.0  KVA 

PF:  .95  LAGGING 

LOSSES  THRU  FEEDER; 

.3  KW 

.1  KVAR 

.3  KVA 
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CASE  4  LOAD  FLOW  STUDY  •  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  »  4.00  %  BUS  =  5.00 


LOAD  TO:  983  9-25  PRI  FEEDER  AMPS:  10  VOLTAGE  DROP:  32.  %VD:  .2 
PROJECTED  POWER  FLOW:  226.1  KW  74.4  KVAR  238.0  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .5  KW  .2  KVAR  .6  KVA 


====  BUS:  983  9-25  PRI  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13545  XVD:  -2.6 

=======2=::::==============  pu  BUS  VOLTAGE:  1.026  ANGLE:  -.5  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  164.8  KW  54.2  KVAR 

LOAD  FROM:  980  FEEDER  AMPS:  10  VOLTAGE  DROP:  32.  XVD:  .2 
PROJECTED  POWER  FLOW:  225.6  KW  74.1  KVAR  237.4  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .5  KW  .2  KVAR  .6  KVA 

LOAD  TO:  984  9-25  SEC  TRANSF  AMPS:  VOLTAGE  DROP:  0.  XVD:  .0 
PROJECTED  POWER  FLOW:  .0  KW  .0  KVAR  .0  KVA  PF:  .00  LEADING 
LOSSES  THRU  TRANSF:  .0  KW  .0  KVAR  .0  KVA 

LOAD  TO:  985  9-34  PRI  FEEDER  AMPS:  3  VOLTAGE  DROP:  3.  XVD:  .0 
PROJECTED  POWER  FLOW:  60.8  KW  20.0  KVAR  64.0  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


====  BUS:  984  9-25  SEC  DESIGN  VOLTAGE:  208  BUS  VOLTAGE:  213  XVD:  -2.6 

=========================  PU  BUS  VOLTAGE:  1.026  ANGLE:  -.5  DEGREES 

•***  NO  LOAD  SPECIFIED  **** 


ssss  BUS:  985  9-34  PRI  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13542  XVD:  -2.6 
=========================  PU  BUS  VOLTAGE:  1.026  ANGLE:  -.5  DEGREES 

LOAD  FROM:  983  9-25  PRI  FEEDER  AMPS:  3  VOLTAGE  DROP:  3.  XVD:  .0 
PROJECTED  POWER  FLOW:  60.8  KW  20.0  KVAR  64.0  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


LOAD  TO:  987 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  3  VOLTAGE  DROP: 

60.8  KW  20.0  KVAR  64.0  KVA 

.0  KW  .0  KVAR  .0  KVA 


9.  XVD:  .1 
PF:  .95  LAGGING 
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CASE  4  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 

BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 

********»****-k**********-k1t****-k1t****1fk***************************1n,*1,*-l,-iH,*i,ir» 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  %  BUS  =  5.00 


====  BUS:  987  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13533  %VD:  -2.5 
=========================  pu  BUS  VOLTAGE:  1.025  ANGLE:  -.5  DEGREES 

LOAD  FROM:  985  9-34  PRI  FEEDER  AMPS:  3  VOLTAGE  DROP:  9.  %VD:  .1 
PROJECTED  POWER  FLOW:  60.7  KW  20.0  KVAR  63.9  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER;  .0  KW  .0  KVAR  .0  KVA 


LOAD  TO:  990  9-26  PRI  FEEDER  AMPS:  2  VOLTAGE  DROP:  8.  XVD;  .1 
PROJECTED  POWER  FLOW:  35.5  KW  11.7  KVAR  37.4  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


LOAD  TO:  992 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  1  VOLTAGE  DROP:  16.  XVD:  .1 

25.2  KW  8.3  KVAR  26.5  KVA  PF:  .95  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


====  BUS:  990  9-26  PRI  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13525  XVO:  -2.5 

=======================  pu  BUS  VOLTAGE:  1.025  ANGLE:  -.5  DEGREES 

PROJECTED  SPECIAL  BUS  LOAD:  35.5  KW  11.7  KVAR 


LOAD  FROM:  987 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  2  VOLTAGE  DROP:  8.  XVD:  .1 

35.5  KW  11.7  KVAR  37.4  KVA  PF;  .95  LAGGING 

.0  KW  .0  KVAR  .0  KVA 


====  BUS:  992  DESIGN  VOLTAGE:  13200  BUS  VOLTAGE:  13517  XVD:  -2.4 

=========================  PU  BUS  VOLTAGE:  1.024  ANGLE:  -.5  DEGREES 


LOAD  FROM:  987  FEEDER  AMPS:  1  VOLTAGE  DROP:  16.  XVD:  .1 
PROJECTED  POWER  FLOW:  25.1  KW  8.3  KVAR  26.5  KVA  PF:  .95  LAGGING 
LOSSES  THRU  FEEDER:  .0  KW  .0  KVAR  .0  KVA 


LOAD  TO:  997  9-32  PRI 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  1  VOLTAGE  DROP: 

25.1  KW  8.3  KVAR  26.5  KVA 

.0  KW  .0  KVAR  .0  KVA 


3.  XVD:  .0 
PF:  .95  LAGGING 
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BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  ANALYSIS 
***************************************************************************** 

VOLTAGE  EFFECT  ON  LOADS  MODELED 

VOLTAGE  DROP  CRITERIA:  BRANCH  =  4.00  X  BUS  =  5.00 


====  BUS: 


997  9-32  PRI  DESIGN  VOLTAGE: 
===============  pu  BUS  VOLTAGE: 

PROJECTED  SPECIAL  BUS  LOAD: 


13200  BUS  VOLTAGE:  13514  %VD:  -2.4 
1.024  ANGLE:  -.5  DEGREES 

25.1  KW  8.3  KVAR 


LOAD  FROM:  992 
PROJECTED  POWER  FLOW: 
LOSSES  THRU  FEEDER: 


FEEDER  AMPS:  1  VOLTAGE  DROP:  3.  XVD:  .0 

25.1  KW  8.3  KVAR  26.5  KVA  PF:  .95  LAGGING 

.0  KW  .0  KVAR  .0  KVA 
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DATE:27  NOV  95  TIME:  9  12  AM  p^gl 

CASE  4  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BUS# 

NAME 

BASE  VOLT 

PU  VOLT 

10 

GEN  G1 

2400.00 

1.050 

20 

GEN  G2 

2400.00 

1.045 

30 

GEN  G3 

2400.00 

1.045 

40 

GEN  G4 

4160.00 

1.045 

60 

SWGR  S 

4160.00 

1,045 

64 

MCC  4&5 

480.00 

1.045 

68 

BLUE  SSS 

480.00 

1.045 

80 

UTILITY 

24900.00 

1.000 

90 

SUGR  0 

4160.00 

1.045 

105 

F1F12  14 

4160.00 

1.043 

115 

FI  L15 

4160.00 

1.042 

121 

FI  L63 

4160.00 

1.041 

200 

FDR  2 

4160.00 

1.044 

235 

F5  F29 

4160.00 

1.043 

240 

FI  F213 

4160.00 

1.042 

400 

FDR  4 

4160.00 

1.045 

505 

F4  F5  F6UF 

4160.00 

1.044 

515 

F5  L24 

4160.00 

1.043 

531 

F3  L41 

4160.00 

1.043 

555 

4160.00 

1.043 

562 

RS  SEC 

13200.00 

1.040 

575 

F5  51 

4160.00 

1.042 

600 

0/H  BUS 

4160.00 

1.045 

705 

WELL9  POL 

4160.00 

1.044 

709 

F9  F73 

4160.00 

1.044 

715 

F7  L13 

4160.00 

1.043 

725 

7-15  PRI 

4160.00 

1.043 

745 

4160.00 

1.043 

800 

FDR  8 

4160.00 

1.045 

905 

STEP  SEC 

13200.00 

1.040 

915 

F910 

13200.00 

1.040 

925 

() 

13200.00 

1.040 

935 

9-8  PRI 

13200.00 

1.040 

945 

F949  LI 

13200.00 

1.039 

963 

9-14  PRI 

13200.00 

1.034 

969 

SW  UP 

13200.00 

1.033 

975 

9-16  PRI 

13200.00 

1.030 

983 

9-25  PRI 

13200.00 

1.026 

985 

9-34  PRI 

13200.00 

1.026 

990 

9-26  PRI 

13200.00 

1.025 

997 

9-32  PRI 

13200.00 

1.024 

BUS# 

NAME 

BASE  VOLT 

PU  VOLT 

15 

G1  STEP-UP 

2400.00 

1.050 

25 

G2  STEP-UP 

2400.00 

1.045 

35 

G3  STEP-UP 

2400.00 

1.045 

50 

GEN  G5 

4160.00 

1.045 

62 

SS-1  SEC 

480.00 

1.045 

66 

SMI A  BLUE 

4160.00 

1.045 

70 

SWGR  N 

4160.00 

1.045 

85 

T1  SEC 

4160.00 

1.045 

100 

FDR  1 

4160.00 

1.044 

110 

F1  L14 

4160.00 

1.042 

120 

FI  L31 

4160.00 

1.042 

122 

FI  L64 

4160.00 

1.041 

205 

4160.00 

1.043 

236 

F2  F211 

4160.00 

1.042 

300 

FDR  3 

4160.00 

1.045 

500 

FDR  5 

4160.00 

1.045 

512 

5-3  PRI 

4160.00 

1.044 

525 

F5  L31 

4160.00 

1.043 

535 

F537  L5 

4160.00 

1.043 

560 

RICH  SUB 

4160.00 

1.042 

565 

5-17  PRI 

4160.00 

1.042 

580 

F5  L85 

4160.00 

1.042 

700 

FDR  7 

4160.00 

1.044 

707 

7-1  SEC 

480.00 

1.044 

710 

F7  L11 

4160.00 

1.044 

720 

F713 

4160.00 

1.043 

735 

F7  L54 

4160.00 

1.043 

750 

F7  L72 

4160.00 

1.043 

900 

FDR  9 

4160.00 

1.044 

910 

F  96 

13200.00 

1.040 

920 

F940 

13200.00 

1.039 

930 

RICH  SUB 

13200.00 

1-040 

940 

9-9  PRI 

13200.00 

1.040 

960 

9-13  PRI 

13200.00 

1.038 

966 

9-15  PRI 

13200.00 

1.034 

972 

SW  DOWN 

13200.00 

1.033 

980 

13200.00 

1.029 

984 

9-25  SEC 

208.00 

1.026 

987 

13200.00 

1.025 

992 

13200.00 

1.024 
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CASE  4  LOAD  FLOW  STUDY  •  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  BRANCH  DATA  SUMMARY 
•********************«***********»*******************************«*********** 


FROM 

NAME 

TO 

NAME 

TYPE 

VD% 

AMPS 

KVA 

RATING% 

10 

GEN  G1 

15 

61  STEP-UP 

FDR 

.02 

229.00 

1000.00 

49.25 

15 

61  STEP-UP 

10 

GEN  G1 

FDR 

.02 

229.00 

999.77 

49.25 

15 

61  STEP-UP 

60 

SWGR  S 

TX2 

.57 

229.00 

999.77 

UNKNOW 

20 

GEN  G2 

25 

G2  STEP-UP 

FDR 

.00 

.00 

.00 

.00 

25 

G2  STEP-UP 

20 

GEN  G2 

FDR 

.00 

.00 

.00 

.00 

25 

G2  STEP-UP 

60 

SWGR  S 

TX2 

.00 

.00 

.00 

UNKNOW 

30 

GEN  G3 

35 

63  STEP-UP 

FDR 

.00 

.00 

.00 

.00 

35 

63  STEP-UP 

30 

GEN  G3 

FDR 

.00 

.  .00 

.00 

.00 

35 

63  STEP-UP 

60 

SWGR  S 

TX2 

.00 

.00 

.00 

UNKNOW 

40 

GEN  64 

70 

SWGR  N 

FDR 

.00 

.00 

.00 

.00 

50 

GEN  65 

70 

SWGR  N 

FDR 

.00 

.00 

.00 

.00 

60 

SWGR  S 

15 

61  STEP-UP 

TX2 

.57 

132,12 

994.33 

UNKNOW 

60 

SWGR  S 

25 

G2  STEP-UP 

TX2 

.00 

.00 

.00 

UNKNOW 

60 

SWGR  S 

35 

63  STEP-UP 

TX2 

.00 

.00 

.00 

UNKNOW 

60 

SWGR  S 

62 

SS-1  SEC 

TX2 

.00 

.01 

.07 

UNKNOW 

60 

SWGR  S 

66 

SM1A  BLUE 

FDR 

.00 

.01 

.10 

.00 

60 

SWGR  S 

70 

SWGR  N 

FDR 

.00 

74.85 

563.32 

16.10 

60 

SWGR  S 

100 

FDR  1 

FDR 

.01 

24.18 

181.96 

10.51 

60 

SWGR  S 

200 

FDR  2 

FDR 

.01 

33.49 

252.04 

14.56 

60 

SWGR  S 

300 

FDR  3 

FDR 

.00 

.00 

.00 

.00 

60 

SWGR  S 

400 

FDR  4 

FDR 

.00 

.00 

.00 

.00 

60 

SWGR  S 

500 

FDR  5 

FDR 

.00 

7.18 

54.06 

3.12 

62 

SS-1  SEC 

60 

SWGR  S 

TX2 

.00 

.08 

.07 

UNKNOW 

62 

SS-1  SEC 

64 

MCC  4&5 

FDR 

.00 

CO 

o 

.07 

.02 

64 

MCC  4&5 

62 

SS-1  SEC 

FDR 

.00 

.08 

.07 

.02 

64 

MCC  485 

68 

BLUE  SSS 

FDR 

.00 

.12 

.10 

.03 

64 

MCC  4&5 

90 

SWGR  0 

TX2 

.00 

.20 

.17 

UNKNOW 

66 

SM1A  BLUE 

60 

SWGR  S 

FDR 

.00 

.01 

.10 

.00 

66 

SM1A  BLUE 

68 

BLUE  SSS 

TX2 

.00 

.01 

.10 

UNKNOW 

68 

BLUE  SSS 

64 

MCC  4&5 

FDR 

.00 

.12 

.10 

.03 

68 

BLUE  SSS 

66 

SM1A  BLUE 

TX2 

.00 

.12 

.10 

UNKNOW 

70 

SWGR  N 

40 

GEN  G4 

FDR 

.00 

.00 

.00 

.00 

70 

SWGR  N 

50 

GEN  G5 

FDR 

.00 

.00 

.00 

.00 

70 

SWGR  N 

60 

SWGR  S 

FDR 

.00 

74.85 

563.32 

16.10 

70 

SWGR  N 

90 

SWGR  0 

FDR 

.00 

74.85 

563.32 

20.23 

80 

UTILITY 

85 

T1  SEC 

TX2 

4.45 

8.40 

362.22 

UNKNOW 

85 

T1  SEC 

80 

UTILITY 

TX2 

4.45 

47.76 

359.44 

UNKNOW 

85 

T1  SEC 

90 

SWGR  0 

FDR 

.00 

47.76 

359.44 

12.91 

90 

SWGR  0 

64 

MCC  4&5 

TX2 

.00 

.02 

.17 

UNKNOW 

90 

SWGR  0 

70 

SWGR  N 

FDR 

.00 

74.85 

563.31 

20.23 
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CASE  4  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  BRANCH  DATA  SUMMARY 


FROM 

NAME 

TO 

NAME 

TYPE 

VD% 

AMPS 

KVA 

RATING% 

90 

SWGR  0 

85 

T1  SEC 

FDR 

.00 

47.76 

359.43 

12.91 

90 

SWGR  0 

600 

0/H  BUS 

FDR 

.00 

.00 

.00 

.00 

90 

SWGR  0 

700 

FDR  7 

FDR 

.01 

29.75 

223.88 

12.93 

90 

SWGR  0 

800 

FDR  8 

FDR 

.00 

.00 

.00 

.00 

90 

SWGR  0 

900 

FDR  9 

FDR 

.01 

40.87 

307.61 

17.77 

100 

FDR  1 

60 

SWGR  S 

FDR 

.01 

24.18 

181.95 

10.51 

100 

FDR  1 

105 

F1F12  14 

FDR 

.19 

24.18 

181.95 

6.77 

105 

F1F12  14 

100 

FDR  1 

FDR 

.19 

24.18 

181.63 

6.77 

105 

F1F12  14 

110 

FI  L14 

FDR 

.02 

24.18 

181.63 

6.77 

110 

FI  L14 

105 

F1F12  14 

FDR 

.02 

24.18 

181.59 

6.77 

110 

FI  L14 

115 

FI  L15 

FDR 

.00 

.00 

.00 

.00 

110 

FI  L14 

120 

FI  L31 

FDR 

.05 

24.18 

181.59 

6.77 

115 

FI  L15 

110 

FI  L14 

FDR 

.00 

.00 

.00 

.00 

120 

FI  L31 

110 

FI  L14 

FDR 

.05 

24.18 

181.50 

6.77 

120 

FI  L31 

121 

FI  L63 

FDR 

.04 

17.70 

132.85 

4.96 

121 

FI  L63 

120 

FI  L31 

FDR 

.04 

17.70 

132.80 

4.96 

121 

FI  L63 

122 

FI  L64 

FDR 

.01 

11.22 

84.18 

3.14 

122 

FI  L64 

121 

FI  L63 

FDR 

.01 

11.22 

84.17 

3.14 

200 

FDR  2 

60 

SWGR  S 

FDR 

.01 

33.49 

252.02 

14.56 

200 

FDR  2 

205 

FDR 

.10 

33.49 

252.02 

9.38 

205 

200 

FDR  2 

FDR 

.10 

33.49 

251.77 

9.38 

205 

235 

F5  F29 

FDR 

.07 

33.49 

251.77 

9.38 

235 

F5  F29 

205 

FDR 

.07 

33.49 

251.60 

9.38 

235 

F5  F29 

236 

F2  F211 

FDR 

.03 

26.81 

201.40 

7.51 

236 

F2  F211 

235 

F5  F29 

FDR 

.03 

26.81 

201.34 

7.51 

236 

F2  F211 

240 

FI  F213 

FDR 

.02 

13.40 

100.66 

3.75 

240 

FI  F213 

236 

F2  F211 

FDR 

.02 

13.40 

100.64 

3.75 

300 

FDR  3 

60 

SWGR  S 

FDR 

.00 

.00 

.00 

.00 

400 

FDR  4 

60 

SWGR  S 

FDR 

.00 

.00 

.00 

.00 

500 

FDR  5 

60 

SWGR  S 

FDR 

.00 

7.18 

54.06 

3.12 

500 

FDR  5 

505 

F4  F5  F6UF 

FDR 

.02 

7.18 

54.06 

2.01 

505 

F4  F5  F6UF 

500 

FDR  5 

FDR 

.02 

7.18 

54.04 

2.01 

505 

F4  F5  F6UF 

512 

5-3  PRI 

FDR 

.06 

7.18 

54.04 

2.01 

512 

5«3  PRI 

505 

F4  F5  F6UF 

FDR 

.06 

7.18 

54.01 

2.01 

512 

5-3  PRI 

515 

F5  L24 

FDR 

.05 

7.18 

54.01 

2.01 

515 

F5  L24 

512 

5-3  PRI 

FDR 

.05 

7-18 

53.99 

2.01 

515 

F5  L24 

525 

F5  L31 

FDR 

.01 

7.18 

53.99 

2.01 

525 

F5  L31 

515 

F5  L24 

FDR 

.01 

7.18 

53.99 

2.01 

525 

F5  L31 

531 

F3  L41 

FDR 

.01 

2.97 

22.29 

.83 

525 

F5  L31 

535 

F537  L5 

FDR 

.02 

2.97 

22.29 

.83 

1-40 


DATE:27  NOV  95  TIME;  9  12  AM  PAGE  41 

CASE  4  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  BRANCH  DATA  SUMMARY 


FROM 

NAME 

TO 

NAME 

531 

F3  L41 

525 

F5  L31 

531 

F3  L41 

535 

F537  L5 

535 

F537  L5 

525 

F5  L31 

535 

F537  L5 

531 

F3  L41 

535 

F537  L5 

555 

555 

535 

F537  L5 

555 

560 

RICH  SUB 

555 

565 

5-17  PRI 

560 

RICH  SUB 

555 

560 

RICH  SUB 

562 

RS  SEC 

562 

RS  SEC 

560 

RICH  SUB 

562 

RS  SEC 

930 

RICH  SUB 

565 

5-17  PRI 

555 

565 

5-17  PRI 

575 

F5  51 

575 

F5  51 

565 

5-17  PRI 

575 

F5  51 

580 

F5  L85 

580 

F5  L85 

575 

F5  51 

600 

0/H  BUS 

90 

SWGR  0 

700 

FDR  7 

90 

SWGR  0 

700 

FDR  7 

705 

WELL9  POL 

705 

WELL9  POL 

700 

FDR  7 

705 

WELL9  POL 

707 

7-1  SEC 

705 

WELL9  POL 

709 

F9  F73 

707 

7-1  SEC 

705 

WELL9  POL 

709 

F9  F73 

705 

WELL9  POL 

709 

F9  F73 

710 

F7  L11 

710 

F7  L11 

709 

F9  F73 

710 

F7  L11 

715 

F7  L13 

710 

F7  L11 

720 

F713 

715 

F7  L13 

710 

F7  L11 

720 

F713 

710 

F7  L11 

720 

F713 

725 

7-15  PRI 

725 

7-15  PRI 

720 

F713 

725 

7-15  PRI 

735 

F7  L54 

735 

F7  L54 

725 

7-15  PRI 

735 

F7  L54 

745 

745 

735 

F7  L54 

745 

750 

F7  L72 

750 

F7  L72 

745 

800 

FDR  8 

90 

SVGR  0 

TYPE 

VD% 

AMPS 

KVA 

RATING% 

FDR 

.01 

2-97 

22.29 

.83 

FDR 

.01 

2.97 

22.29 

.83 

FDR 

.02 

2.97 

22.29 

.83 

FDR 

.01 

2.97 

22.29 

.83 

FDR 

.03 

5.93 

44.58 

2.15 

FDR 

.03 

5.93 

44.56 

2.15 

FDR 

.09 

3.91 

29.35 

1.42 

FOR 

.01 

2.03 

15.24 

.73 

FDR 

.09 

3.91 

29.32 

1.42 

TX2 

.12 

3.91 

29.32 

UNKNOU 

TX2 

.12 

1.23 

29.29 

UNKNOW 

FDR 

.00 

1.23 

29.29 

.88 

FDR 

.01 

2.03 

15.24 

.73 

FDR 

.00 

1.25 

9.40 

.45 

FOR 

.00 

1.25 

9.40 

.45 

FDR 

.01 

1.25 

9.40 

.45 

FDR 

.01 

1.25 

9.39 

.45 

FDR 

.00 

.00 

.00 

.00 

FDR 

.01 

29.75 

223.86 

12.93 

FDR 

.01 

29.75 

223.86 

8.33 

FDR 

.01 

29.75 

223.85 

8.33 

TX2 

.00 

.00 

.00 

UNKNOU 

FDR 

.02 

23.47 

176.59 

6.57 

TX2 

.00 

.00 

.00 

UNKNOW 

FDR 

.02 

23.47 

176.55 

6.57 

FDR 

.06 

10.82 

81.40 

3.03 

FOR 

.06 

10.82 

81.36 

3.03 

FDR 

.01 

3.21 

24.11 

.90 

FDR 

.01 

4.46 

33.57 

1.25 

FDR 

.01 

3.21 

24.10 

.90 

FDR 

.01 

4.46 

33.56 

1.25 

FDR 

.03 

4.46 

33.56 

1.25 

FDR 

.03 

4.46 

33.56 

1.25 

FDR 

.01 

4.46 

33.56 

1.25 

FDR 

.01 

4.46 

33.55 

1.25 

FDR 

.01 

3.20 

24.08 

.90 

FDR 

.01 

3.20 

24.08 

.90 

FDR 

.01 

3.20 

24.08 

.90 

FDR 

.01 

3.20 

24.08 

.90 

FDR 

.00 

.00 

.00 

.00 
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DATE:27  NOV  95  TIME:  9  12  AM  PAGE  42 

CASE  4  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASICA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  BRANCH  DATA  SUMMARY 


FROM 

NAME 

TO 

NAME 

TYPE 

VD% 

AMPS 

KVA 

RATING% 

900 

FDR  9 

90 

SWGR  0 

FDR 

.01 

40.87 

307.58 

17.77 

900 

FDR  9 

905 

STEP  SEC 

TX2 

.43 

40.87 

307.58 

UNKNOU 

905 

STEP  SEC 

900 

FDR  9 

TX2 

.43 

12.88 

306.32 

UNKNOU 

905 

STEP  SEC 

910 

F  96 

FDR 

.01 

12.88 

306.32 

3.61 

910 

F  96 

905 

STEP  SEC 

FDR 

.01 

12.88 

306.28 

3.61 

910 

F  96 

915 

F910 

FDR 

.02 

12.03 

286.00 

3.37 

915 

F910 

910 

F  96 

FDR 

.02 

12.03 

285.96 

3.37 

915 

F910 

920 

F940 

FDR 

.09 

12.03 

285.96 

3.37 

920 

F940 

915 

F910 

FDR 

.09 

12.03 

285.72 

3.37 

920 

F940 

945 

F949  LI 

FDR 

.02 

12.03 

285.72 

3.37 

925 

() 

930 

RICH  SUB 

FDR 

.01 

1.23 

29.28 

.88 

925 

() 

935 

9-8  PRI 

FDR 

.01 

1.23 

29.28 

1.17 

930 

RICH  SUB 

562 

RS  SEC 

FDR 

.00 

1.23 

29.29 

.88 

930 

RICH  SUB 

925 

() 

FDR 

.01 

1.23 

29-29 

.88 

935 

9-8  PR I 

925 

() 

FDR 

.01 

1.23 

29-28 

1.17 

935 

9-8  PR  I 

940 

9-9  PRI 

FDR 

.03 

.74 

17.57 

.70 

940 

9-9  PRI 

935 

9-8  PRI 

FDR 

.03 

.74 

17.56 

.70 

945 

F949  LI 

920 

F940 

FDR 

.02 

12.03 

285.68 

3.37 

945 

F949  LI 

960 

9-13  PRI 

FDR 

.10 

11.82 

280.73 

6.42 

960 

9-13  PRI 

945 

F949  LI 

FDR 

.10 

11.82 

280.45 

6.42 

960 

9-13  PRI 

963 

9-14  PRI 

FDR 

.33 

10.97 

260.26 

5.96 

963 

9-14  PRI 

960 

9-13  PRI 

FDR 

.33 

10.97 

259.42 

5.96 

963 

9-14  PRI 

966 

9-15  PRI 

FOR 

.09 

10.12 

239.36 

5.50 

966 

9-15  PRI 

963 

9-14  PRI 

FDR 

.09 

10.12 

239.16 

5.50 

966 

9-15  PRI 

969 

SW  UP 

FDR 

.02 

10.12 

239.16 

5.50 

969 

SW  UP 

966 

9-15  PRI 

FDR 

.02 

10.12 

239.10 

5.50 

969 

SW  UP 

972 

SW  DOWN 

FDR 

.00 

10.12 

239.10 

2.18 

972 

SW  DOWN 

969 

SW  UP 

FDR 

.00 

10-12 

239.10 

2.18 

972 

SW  DOWN 

975 

9-16  PRI 

FDR 

.34 

10.12 

239.10 

5.50 

975 

9-16  PRI 

972 

SW  DOWN 

FDR 

.34 

10.12 

238.32 

5.50 

975 

9-16  PRI 

980 

FDR 

.14 

10.12 

238.32 

5.50 

980 

975 

9-16  PRI 

FDR 

.14 

10.12 

237.99 

5.50 

980 

983 

9-25  PRI 

FDR 

.24 

10.12 

237.99 

5.50 

983 

9-25  PRI 

980 

FDR 

.24 

10.12 

237.43 

5.50 

983 

9-25  PRI 

984 

9-25  SEC 

TX2 

.00 

.00 

.00 

UNKNOU 

983 

9-25  PRI 

985 

9-34  PRI 

FDR 

.02 

2.73 

63.97 

1.48 

984 

9-25  SEC 

983 

9-25  PRI 

TX2 

.00 

.00 

.00 

UNKNOU 

985 

9-34  PRI 

983 

9-25  PRI 

FDR 

.02 

2.73 

63.95 

1.48 

985 

9-34  PRI 

987 

FDR 

.07 

2.73 

63.95 

1.48 

987 

985 

9-34  PRI 

FDR 

.07 

2.73 

63.91 

1.48 
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DATE: 27  NOV  95  TIME:  9  12  AM  PAGI 

CASE  4  LOAD  FLOW  STUDY  -  UTILITY  AND  ONE  GENERATOR  RUNNING  4160V  SYSTEM 
FORT  GREELY,  ALASKA  -  POST  2001  CASE 
EMC  ENGINEERS,  INC.  -  DENVER,  COLORADO 


BALANCED  VOLTAGE  DROP  AND  LOAD  FLOW  BRANCH  DATA  SUMMARY 


FROM 

NAME 

TO 

NAME 

TYPE 

VD% 

AMPS 

KVA 

RATING% 

987 

990 

9-26  PRI 

FDR 

.06 

1.60 

37.42 

.87 

987 

992 

FDR 

.12 

1.13 

26.49 

.61 

990 

9-26  PRI 

987 

FDR 

.06 

1.60 

37.39 

.87 

992 

987 

FDR 

.12 

1.13 

26.46 

.61 

992 

997 

9-32  PRI 

FDR 

.02 

1.13 

26.46 

.61 

997 

9-32  PRI 

992 

FDR 

.02 

1.13 

26.46 

.61 

NOTE: 

FOR  FEEDERS, 

RATING%  =  LOAD 

FLOW  AMPS 

/  FLA. 

FLA  =  LIBRARY  FLA  EXCLUDING 

DUCT  BANK  AND  TEMP.  DERATING  FOR  CABLES. 

FLA  =  BRANCH 

RECORD  INPUT  FLA  FOR  IMPEDANCE 

DATA. 

NOTE: 

FOR  TRANSFORMERS, 

RATING%  = 

LOAD  FLOW 

KVA  / 

TRANSFORMER 

FULL  LOAD  KVA. 

81  BUSES 


***  TOTAL  SYSTEM  LOSSES  *** 
11.2  KW  43.1  KVAR 


***UARNIMG***  STUDY  CONTAINS  2  VOLTAGE  CRITERIA  VIOLATIONS 
VIOLATIONS  DENOTED  BY  ($)  AT  BUS  AND  BRANCH  XVD  LOCATIONS 
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APPENDIX! 

Construction  Cost  Estimates 


Mon  08  Jan  1996  U.S.  Army  Corps  of  Engineers  TIME  15:01:32 

Eff.  Date  01/08/96  PROJECT  GRLY-1:  Fort  Oreely,  AK(1995-1997  Study)  -  Energy  Efficiency  Study 

Ft.  Greely  Electrical  Study  (1995-1997)  TITLE  PAGE  1 
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1 1Cost  electric  of  power  from  GVEA;  Energy  Only  =  $0.0584  per  kWh 

=  (EC  +  MC)  /  PE  Demand  Only  =  $  6.25  per  kW-month 

12.Cost  of  electric  power  from  GVEA;  Demand  &  Energy  =  $0.1372  pe  kWh 

(with  demand  charge  incorporated  into  the  energy  rate) 

=  (TC  -  WC)  /  PE 
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SOtDTO: 


GOLDEN  VALLEY  ELECTRIC  ASSOCIATION,  INC. 

788  RiJNOIS  STREET  -  BOX  71249 
FARBANK8,  ALASKA 


FscMSm  EngInMfi 
UtBSet  EfiQineam 
P.O.Box  3016 
FtGmsiy  AK  B0703 


DATE 


bCiTOBER  7. 1903 


ACCOUMT  NO:  010-4410-00 


188,655 


FWO-11.1B-WE 
FORT  GREELY  KWH  RECEIVED 
FORT  WAMWRtQHT  AOIUSTEO  OUTPUT 
PURCHASED  ELECmiCfTY 

POWER  PURCHASE  COSTS 

CUSTOMER  CHARGE 
0KWH9  0.1136 

OKWHe  00990 

OKWHtf  0.0034 

OKWHC  0.0756 

OOSTOF  POWER  ADJUSTMENT  ©.O^PERACWH 

POWER  WHEEIH) 

DEMAND 
LATE  CHARGE 

REGULATORY  CHARGES  G  a000626  CENTS/KWH 


1.254.655 
1.240.440 

1.284.655 

IMIS) 

40.00 

aoo 

0.00 

0X0 

0X0 

0X0 


2424KW«$6X5 

9 


TOTAL  BILL 


16,150X0 

15.00 

0X0 

32,033X3 


BIU  AND  DEMAND  TOTAL 


SURCHARGE  OR  DISCOUNT 


CONNECTWQ  CHARGE  DETAIL 


PENALTY  TOTAL  S 

ADDTAX  $ 

PENALTYAMOUNTDUE  S 


I  CERTIFY  THAT  THE  ABOVE  SXIXIS  COXILECr  AND  JUST  AND 
THAT  FATKENT  THEREFOR  HAS  NOT  BEEN  RBCEIVBD 


NETTOTAL  $32,033.03 

ADDTAX 

ARREARS  ("soex^X?^ 

NETAMOUNTDUE  $06,006.87 

OOLOeN  VALLEY  ELECTRIC  AUOOATION.  INC 
BY _ 


K-3 


0 


SOLD  TO: 


GOLDEN  VALLEY  ELECTRIC  ASSOCIATION.  INC. 

TSa  LLINOI8  STREET  -  BOX  71240 
FAABANKS.  ALASKA 


FadStet  Engineers 
UtiHties  Engineefs 
P.O.Box  3016 
FLGfMly  AKS8703 


DATE 


OCTOBER  7. 1003 


ACCOUNT  NO:  010--4410-00 


REOAROINQ 


FLOfMlyInfrDmaVEA 


BILUNQ  PERIOD  OCTOBERS  1003 


socnitNa 


MULT. 


>SB>.ltBAO 


rSBV.MAO 


SAseooNiJ 


THUS  CALC  OOftt 


DdLSEAn 


TSUCAIjC 

DEMAND 


DEMAND  TOTAL 


SILLTOTAL 


SRB  TOTAL 


TAXTOTALl 


7178 

t400 

S401.7 

7000.7 

S82 

DEMAND 

1.14 

70107 

10 

1421460 

•71,063 

140,826 

FWO-11.1««WE  165.782 

FORT  QREELY  KWH  RECEIVED 
FORT  WAINWRK3HT  AOAiSTED  OUTPUT 
PURCHASED  ElECTRICfnr 

POWER  PURCHASE  COSTS 

CUSTOMB1  CHARGE 


0.1136 

0i>000 


S00KWH9 
4500  KWHO 
10.000  KWH  « 

64.202  KWH« 

COST  OF  POWER  ADJUSTMENT 
POWER  WHEELED 

DEMAND  S73eKWW$6.26 

LATE  CHARGE 

REGULATORY  CHARGES#  0.000360  CENTB/MNH 


aorse 

0.02027  PER/KWH 


TOTAL  BIU 


1.806,000 

2.736 

1,403,260 

1427.506 
1,306.600 

1.327.506 
60402 

40.00 

56.60 

445.50 

034.00 

4.115.32 

(1.404.55) 

17403.07 

17.100.00 

15.00 

26.75 

30,131.60 


BOJL  AND  DEMAND  TOTAL  6 

SURCHARGE  OR  DISCOUNT  S 

CONNECTINQ  CHARGE  DETAIL  0 


NET  TOTAL 

$30,131.69 

PENALTY  TOTAL 

$ 

AODTAX 

AODTAX 

$ 

ARREARS 

096.006.67 

PENALTY  AMOUNT  DUE 

$ 

NET  AMOUNT  DUE 

$136,036.76 

I CEETIPY  THAT  THE  ABOVE  BILLIt  COREECT  ANOlUtT  AND  GOLDEN  VAX42Y  ELECTUCAStOOATION.INC 

^^HATTAYMEWTTHEEBPORHAf  NOT  BEEN  EBCeiVED  BY _ 


K-4 


GOLDEN  VALLEY  ELECTRIC  ASSOCIATION,  INC. 

766  ILUNOtS  STREET-  BOX  71240 
FAfflBANKS.  ALASKA 


SOLO  TO: 


FaentiM  EngiRMrs 
USStist  EnginMis 
P.O.Box  3015 
FLGrssly  AK  B9703 


DATE 


DECEMBER  7.1003 


ACCOUNT  NO:  010-4410-00 


REGAROMG 


FL  OrMfy  In  Irom  QVEA 


BOXMa  PERKX)  NOVEMBER  1003 


BORBRIia 

MUIT. 

PRERRSAO 

PRBV.RRAD 

BASBCONR 

TRUR  CALC  CONS 

DEM.  READ 

TRUCALO 

DEMAND 

DEMAND  TOTAL 

717$ 

3400 

0120.0 

0401.7 

B30.2 

1.631.000 

DEMAND 

1.81 

8.004 

70107 

10 

130.127 

21J»0 

110.030 

1.106.300 

SILLTOTAL 


tITS  TOTAUTAX  TOTAU 


FVVO-11.1««WE  120.000 

FORT  BREELY  RECEIVED 

FORT  WAMWRIOHT  ADJUSTED  OUTPUT 
PURCHASED  ELECTRCnY 

POWER  PURCHASE  COSTS 


1.036.000 

1A31.060 


402.000 


POWER  WHEELED 
DEMAND 
LATE  CHARGE 
REGULAIORY  CHARGES  W 


CUSTOMER  CHARGE 

40.00 

SOOKWHG 

0.1130 

66.60 

4500  KWHG 

0.0000 

446.50 

10.000  KWH  B 

08034 

034.00 

477.000  KWHG 

0.0768 

3683180 

JUSTMENT 

082027  PER/KWH 

1080281} 

1384184 

2004  KWB  0086 

13.1S0.00 

1S.00 


04)00306  CENTS/NWH 


TOTAL  BILL 


00.011.86 


Bta  AND  DEMAND  TOTAL  $ 

SURCHARGE  OR  DISCOUNT  $ 

CONNECTINQ  CHARGE  DETAIL  $ 


PENALTYTOTAL  0 

AODTAX  $ 

PENALTYAMOUNTDUE  $ 


I  GESnnr  THAT  THE  ABOVE  SILLIS  OOSJtECr  AND  lUST  AND 
THAT  rATMEKT  THEAEPOR  HAS  NOT  BEEN  RECEIVED 


NET  TOTAL  S00.01 1 A6 

ADD  TAX 

ARREARS  $30,131.60 

NET  AMOUNT  DUE  $00,143.47 

OOLCEN  VAUET  ELECHUC  ASSOCUTIOfLINC 
BY _ 


K-5 


m 


GOLDEN  VALLEY  ELECTRIC  ASSOCIATION,  INC. 

7fid  IX9IOI8  STREET BOX  71140 
FARSANK8,  ALASKA 


•OLD  TO:  F»e«S»>  Engintfi 

VrnmBngfnmm 
P.O.BOX3016 
FlGrMly  AK  0B70S 


DATE  FEBRUARY  1.1SS4 

AOCOUNT  NO:  011^-4410-00 


BEOAKMNQ  Ft  OfMly  In  lom  OVEA 
8SJJN0FERI00  JANUARY  1004 


TSUCALC 

MULT. 

ntetuAD 

TESV.SSAO 

•AttOOKt  TSUB  CALC  com 

DeM.EBA0  DBMAMD 

DEMAND  TOTAL 

SaLTOTAL 

TITS  B400  10444.7  BIOll 

OEMAM) 

70107  10  407^  SSZaSA 

FBfO-l1.t%-1ME  .  BOSiOSI 

FORT  QREELYKWH  RECEfVEO 
FORT  WAMWRIGHT  ADJUSTED  OUTPUT 
PURCHASED  ELECTRICrTY 

POWER  PURCHASE  COSTS 

CUSTOMER  CHARGE 
OKWH#  BIISO 

•  KWHG  041000 

OKWHG  0.00S4 

OKWHG  O^TSO 

COST  OF  POWER  ADJUSTkCNT  ©•lOSS  PER/KWH 

POWERWHEELED 

demand  S070KWGS8.1S 

LATE  CHARGE 


REGULATORY  CHARI 


O.OOOSMCENTMQNH 


TOTAL  BUX 


tjm 

1,S4S.700 

l••SO,040 

1480440 

1400440 

(»4O0) 

40.00 

OJX) 

040 

040 

040 

040 

S148071 

10.00000 

1040 

040 

40,820.72 


BEL  AND  demand  TOTAL 

SURCHARGE  OR  DISCOUNT 

CONNECTING  CHARGE  OETA8. 


NET  TOTAL 


$40,820.72 


FENALTYTOTAL  S 

ADOTAX  S 

PENALTY  AMOUNT  DUE  $ 

. . . . . . 

I ODWIFY  THAT  THE  ABOVE  MU.If  OORRBCr  AMO  JOIT  AMO 
THAT  BAYKElfr  TKEEBBOE  HAS  NOT  BEEN  EBCBIVBD 


ARREARS 


NETAMOUNTDUE 


$84,784.74 

$105488.48 


CVOLOEM  VALUrr  BLECnUC  AttOOAT10N,INCL 
•T _ 


GOLDEN  VALLEY  ELECTRIC  ASSOCIATION,  INC. 

788  iJJNOIS  tTREET  -  BOX  71246 
FAnSANKS,  AtASKA 


FadBtei  EnglriMra 
UtSties  EngineM 
F.O.  Box  3016 
PiGroaly  AK  B9703 


DATE  MARCH  6.1004 


ACCOUHT  NO:  010-4410--00 


f^GAROING  FlGfMlylnlrDmGVEA 


BNiJiNG  PERKDO  FEBRUARY  1004 


TRUCAIC. 

MULT. 

niBlRBAD 

PRBV.RBAD 

BASSOONS 

TmUBCAteOOHS 

DOLREAS  DEMAND 

DEMAND  TOTAL 

BOLTOTAL 

I 

i 

TAXTOTAi 

7176  B400 

1063 

444.7 

6164 

1466420  " 

DEMAND 

141 

2404 

7D187  10 

670.S40 

437.024 

142425 

1423450 

FWO-11.t««WE 

157.861 

1405468 

FORT  BREELY  KWH  RECEIVED 
FORT  WAINWRiQHT  ADJUSTED  OUTPUT 
PURCHASED  ELECTRICtTY 

POWER  PURCHASE  COSTS 

CUSTOMai  CHARGE 
600KWH9  0.11 

4S00  KWH  e  0.00 

10.000  KWH  e  0.00 

^  B0S.SS1  KWH  •  0.07 

^OOST  OF  POWER  ADJUSTMENT  0.010 

POWER  WHEELS) 

OEMAM)  2004KW«SS.25 

lATE  CHARGE 

REGULATORY  CHARGES  «  0.000360  CENTS/KWH 


0.1130 

0.0000 

0.0034 

0.0766 

0.01033  PER/KWH 


TOTAL  BILL 


1.463.020 

1.205.200 

216.051 

4aoo 

60.60 

445.50 

834.00 

16,430.73 

(4.220.52) 

10.071X60 

16.180.00 

0.00 

64A0 

47A81.77 


8NX  AND  DEMAND  TOTAL 


tURCHARGE  OB  DISCOUNT 


CONNECTING  CHARGE  DETAIL 


PENALTY  TOTAL 


ADDTAX 


PENALTYAMOUNTDUE  $ 

Hill  ■Kill _ 

1  CERTIFY  THATTHB  ABOVE  BOLIS  CORRECT  AKD  JUST  AND 
^  THAT  PAYMENT  THEREFOR  HAS  NOT  BEEN  RECEIVED 


NETAMOUNTDUE  $47,681.77 

OOLDBN  VAUEY  ELECTRIC  ASSOCIATION.  INC 
BY _ 


K-8 


# 


GOLDEN  VALLEY  ELECTRIC  ASSOCIATION,  INC. 

7S6  ULINOI8  STREET  -  BOX  71240 
FARBANKS.  ALASKA 


SOLD  TO: 


REOAROMQ 


Enginosfs 
Utfifties  Enginsofs 
P.O.  Box  3016 
PtGrssly  AK  00703 


Ft  OfM^  In  from  QVEA 


DATE 


APAL  0.1004 


ACCOUNT  NO:  010-4410-00 


aCUNQPERIOD  MARCH  1004 


TRUGAX& 

FRBV.BBAD 

BASSOONS 

T2UBCA14.O0ltS 

DBfttSBAO 

08MAHD 

DEMAND  TOTAL  SOLTOTAL 

SriBTOTAl  TAX  TOTAL 

ftfutr. 


7178 

B400 

1622 

70070 

2400 

106 

DEMAND 

711428^ 

70107 

10 

S70.S40 


100 

1,10^ 

1S2.270 


# 


FWO  -  11.1»  -  WE  140,020 

FORT  OREELY  KWH  RECEIVED 
FORT  WAINWRIGHT  ADJUSTED  OUTPUT 
PURCHASED  ElECTRICfTY 

POWER  PURCHASE  COSTS 

CUSTOMER  CHARGE 
600  KWH  e  0.1126 

4600KWHW 
10,000  KWH  • 

201,006  KWH  • 

COST  OF  POWER  ADJUSTMENT 
POWER  WHEELS) 

DEMAND  S7MKWG06.25 

LATE  CHARGE 

REGULATORY  CHARGES  •  0.000206  CENTS/KWH 

TOTAL  BILL 

_ _ _ 


1.101,200 

470,400 

2,704 

1422.700 

1,178.024 

1472.000 

1,178404 


010024 

oom 

OOIBS  PER/KWH 


4aoo 

8040 

448.60 

024.00 


18.770.25 

17,40600 

040 

162.00 

80.202.12 


BOX  AND  DEMAND  TOTAL  0 

SURCHARGE  OR  DBCOUNT  0 

CONNECTIN6  CHARGE  DETAIL  $ 


PENALTY  TOTAL 


ADOTAX 


PENALTY  AMOUNTDUE 


Ltnnr  that  the  above  billis  oorxect  andiust  amd 

that  7AYMENT  THEEEPOK  HAS  NOT  BEEN  BBCBIVED 


NET  TOTAL  080402.12 

ADOTAX 

ARREARS  00.00 

NET  AMOUNT  DUE  080462.13 

OOLXSeN  VALUST  ELBCTIUC  ASSOCIATION,  DfC 
BY _ 


K-9 


GOLDEN  VALLEY  ELECTRIC  ASSOCIATION,  INC. 

m«JJNOIS STREET-  BOX 71240 
fARBANKS.  ALASKA 


SOLO  TO:  FacBIties  Engineers 

Ulifitiet  Engineers 
P.O«  Box  3016 
FlGrMly  AK  99703 


DATE 


MAY  4. 1004 


ACCOUNT  NO:  01 0--44 10-00 


REGARDING 


Ft  GrMly  in  from  GVEA 


BILLING  PERIOO  APRIL  1004 


TRUCALC 

BCETEANa 

MULT. 

PRES.  READ 

PREV.REAO 

RASEOONl 

TRUS  CALC  CONS 

OEM.  READ 

DEMAND 

DEMAND  TOTAL 

RILL  TOTAL 

MTBTOTAl 

TAX  TOTAL 

7D076  B400 

765 

106 

see 

DEMAND 

1.12 

7D107  10 

631.764 

711.625 

120.150 

FWO  >  120%  OF  FT.  GREELYDEMAND 
FWO-11.1««WE  126.500 

FORT  GREELY  KWH  RECEIVED 
FORT  WAINWRIGHT  ADJUSTED  OUTPUT 
PURCHASED  ELECTRICtTY 

POWER  PURCHASE  COSTS 


1.201.500 

46.655 


COST  OF  POWER  ADJUSTMENT  00^06  PER/KWH 

POWER  WHEELED 

DEMAND  2666  KW  #  $6.25 

UTE  CHARGE  ^ 

REGULATORY  CHARGES  9  0.000666  CENTS/KWH 

TOTAL  BILL 


1.665.000 


1.157.765 

1.020.226 

1.665.600 

1.020.226 

366.674 


CUSTOMER  CHARGE 

40.00 

500  KWH® 

0.1136 

56.60 

4500  KWH® 

0.0000 

445.50 

10.000  KWH  ® 

0.0064 

064.00 

621.674  KWH  ® 

0.0756 

24.660.12 

16.502.10) 
16.614.71 
16.600 JX) 
15.00 
120.64 
50.006.66 


BILL  AND  DEMAND  TOTAL  $ 

SURCHARGE  OR  DISCOUNT  $ 

CONNECTING  CHARGE  DETAIL  $ 


f 


PENALTYTOTAL  $ 

AODTAX  $ 

PENALTY  AMOUNTDUE  $ 

<1— —  Hm) _ 

^jPCRTf  FY  THAT  THE  ABOVE  BILLtS  COlUieCT  AND1UST  AND 
THAT  FAYMENr  THEflEPOR  HAI  NOT  BEEN  RfiCEIVEO 


NET  TOTAL  $50,006.66 

AODTAX 

ARREARS  $56,662.63 

NET  AMOUNT  DUE  $106,456.60 

OOLOEN  VAUEY  ELSdlUC  AtfOCSATION.lNC 
BY _ 


K-10 


GOLDEN  VALLEY  ELECTRIC  ASSOCIATION,  INC. 


7M  MJJNOtS  STREET  -  BOX  71*49 
FAnBANKS.  ALASKA 


Fadftes  Enginesrt 
UItttfM  Enginsers 
P.O.  Box  3016 
Ft  Grooly  AK  B0703 


DATE  JUNES.1904 


ACCOUNT  NO:  010-4410-00 


REGARDING  Ft  Gr#«V  ^  fr«n  OVEA 


BEJJNG  PERIOD  MAY  1994 


ntElllEAD  I  REV.XBAD  BASBC 


1*71  ✓ 


70197  10  964^  ✓ 

FWO  >  1*0%  OF  FT.  GREELY  DEMAND 


JTJEOECAIC.OOWI  IDPLI 

•0./ 


ISDOOC. 

)  PPIAKP  naiANDTOIAL  BCI^TOIAL 
1,2T<40b  < 


091.704  ^ 


1.920.000*^ 

09.163 


FWO- 11.1% -WE  141.290/ 

FORT  GREELY  KWH  RECEIVED 
FORT  WAINWRIGHT  ADJUSTED  OUTPUT 
PURCHASED  ELECTRICnY 

POWER  PURCHASE  COSTS 

CUSTOMER  CHARGE 
.  600KWHW 

■  4600  KWH  • 

V  10.000  KWH  W 


07.090  KWH  W 


COST  OF  POWER  ADJUSTMENT 
POWB1  WHEELED 
DEMAND  *544  K¥ 

LATE  CHARGE 
REGULATORY  CHARGES  0 


0.01099  PER/KWH 


*544  KW  •  $6.25 


0.000900  CENTS^H 

TOTAL  BIUL^  ... 


aA44  ^ 

1^%M7  ✓ 
1.191.601  ^ 
1.214.400 
1.191.601  ^ 
02.090  ✓ 


446.60  ✓ 
B944» 
0.142.20  ^ 
(1.001.28}  Z' 
16.109.09 
16.900.00  / 
16.00  ✓ 


BILL  AND  DEMAND  TOTAL 


SURCHARGE  OR  DISCOUNT 


CONNECTINQ  CHARGE  DETAIL 


PENALTY  TOTAL 


ADD  TAX 


690.147.23 


^^PENALTY  AMOUNT  DUE  $ 

W^~t=i!ii=S2 - 

‘  -  ICEICnFYTHAnHEABOVEBni.lSOORRBCTANDJU5rAND 
TitATfAVMEWriHEREPQB,  BAS  NDTBEENRBCEIVED 


NET  AMOUNT  DUE  $00,240.00 


OOUSEN  VAUBY  ELBCZUCASSOCSAIIGH  INC. 


K-11 


GOLDEN  VALLEY  ELECTRIC  ASSOCIATION.  INC. 

7M  EUNOtt  STREET  BOX  7t240 
^  EAfIBANKS,  ALASKA 


SOU)  TO:  <FsdUies  EnglneM 

UffiSst  Enginssn 
P.O.Box  3016 
-PLOfMly  AK  B0703 


DATE 


JULY  5. 1004 


ACCOUHT  NO;  010-4410-00 


REOAROING  PL  (My  In  liom  GVEA 


8SJUNQPERI00  J1INE1SS4 


OONIRACT  NUMBER:  OAHC76-02-C-0000 


.NOi 

BRIUr. 

PEES.  BEAD 

niEV.BSAD 

BASE  CONS. 

TEUBCADCOOMt 

im 

TEUCAtO 

OSMAND 

DEMAND  TOTAL 

ISS7S 

B400 

17S6 

1171 

40$ 

1.116400 

DEMAND 

004 

2456 

70167 

10 

1.062460 

064464 

'  06.465 

004450 

PWO  >  1S0«  OF  FT.  QftEELY  DEMAND 
P¥VO-1t.t««WE  104.S70 

FORT  GREELY  KWH  RECEIVED 
FORT  WAINWRI6HT  ADJUSTED  OUTPUT 
PURCHASED  ELEcnucmr 

POWER  PURCHASE  COSTS 

CUSTOMER  CHARGE 


40.020 


LATE  CHARGE 
REGULATORY  CHARiKS  • 


0.000366  CENTS/MWH 


044,630 

S30.0$4 

1,116,000 

630.0S4 

276.046 

40.00 


SOOKWHG 

0.1136 

56.60 

4500  KWHO 

04000 

445.60 

10,000  KWH  9 

04034 

03440 

S61446KWH# 

0.0756 

10,78740 

COST  OF  POWER  ADJUSTMENT 

041071  PER/KWH 

15.440.67) 

POWER  WHEELED 

([Ij14»3.02 

DEMAND  2256  KW  W  $645 

• 

14,100.00 

BKJ.  AND  DEMAND  TOTAL  S 

SURCHARGE  OR  DISCOUNT  S 

CONNECTING  CHARGE  DETAIL  0 


PENALTYTOTAL  $ 

ADOTAX  S 

PENALTYAMOUNTDUE  $ 

Ihrpnil'li . . . 


I  CBSTVy  TfMTTHB  ABOVE  BILLIS  OOXRECT  AND  JUST  AND 
fAYMSNT  THBXBNOIL  HAS  NOT  BEEN  BBCBIVBD 


■  VSK 


NETTOTAL  $41428.20 

ADDTAX 

ARREARS  $66,240.60 

NET  AMOUNTDUE  $127,568.00 

OOUBN  VAUEY  BLBCnUCASSOaATION.mC 
•BY _ 


K-12 


GOLDEN  VALLEY  ELEdtRlC*  ASSOCIATION,  INC. 


m  RUNOIS  •IREET-  BOX7ta40 
FAfWANKS,  ALASKA 


SOIATO:  OBtECTOfiATC  OF  PUBUC  WORKS 

1000  GAFFNET  BLVD.MSOO 
ATTR  APVR  -  FW  -  PW  -  0 
POWERPtAKT 

FT.  WAMWRISHT,  AK  96703-6500 


DATE  Auou«t4.IS04 
ACCOUNT  NO:  010-4410-00 


NESAROMQ 


FLQMNirlnOemaVEA 


eiLUNOPEHlOO  4ULY1Se4 


, 

TEOCALC 

nwwwKn.  Mnnwf 

MULT. 

HIM.  BEAD 

rSBV.SIAD 

- 

BASSOONS 

TEtIB  CALC  CONS 

OSM.EBAO  DSKAND 

OBMAND  TOTAL 

MtLTOTAL 

tITETOTAt  TAXTOTAt 

J 


tt0tf 

DEMAND 

10  160.032 1 

l=MIO>  120%OFFT.GREELYOEMAND 

EWO  -  11.1«  »  KVE  103,026 

FORT  OAEELY  KWH  RECEIVED 
FORT  WAINWRJGHT  ADJUSTED  OUTPUT 
-  PURCHASED  ELECmidTY 

POWER  PURCHASE  COSTS 

CU8TOMB)  CHARGE 


1736 


02.000 


aoiK^ 

06.763 


1JI02JXI0 

ai64 


067.030 

31.366 


332.337 

1.002.000 

032.337 

060.063 

40.00 


aii36 


600KWH9 
4500  KWH« 

•  laOOO  KWH  • 

044.003  KWH  • 

COST  OF  POWER  ADJUSTMENT 
POWER  WHEELED 
OEMAfO 
LATECHARGE 
REGULATDRY  CHARGES  m  ^000366  CENTS/MWH 


ao7so 

0i01071PER|KWH 


»64KWWS6^ 


TOTAL  BIU. 


445.60 

334.00 

16.545.46 

<5.117.06) 

11.102.07 

13,65a00 

1500 

10523 

30.661.11 


BILL  AND  DEMAND  TOTAL  $ 

SURCHARGE  OR  DISCOUNT  S 


CONNECTWG  CHARGE  DETAIL  $ 


PENALTYTOTAL  $ 

AODTAX  0 

PENALTYAMOUNTDUE  $ 


LTIPT  THATTHE  ABOVE  S1U.U  OORUCr  AND  JUtT  AND 
\TBAYUBNTTHEBBBOB  HAS  NOT  BEEN  BBCSrVBD  * 


NETTOTAL  $30,651.11 

AODTAX 

ARREARS  350.003.57 

NETAMOUNTOUE  360.044.66 

OOLCEN  VALUT  BLBCTKIC  AttOaATION,lNC 
BY _ 


K-13 


GOLDEN  VALLEY  ELECTRIC  ASSOCIATION,  INC. 

TSe  RJJNOIS  STREET-  BOX  71240 
fARBANKS.  ALASKA 


■) 


SOLD  TO:  Facflttiss  EngloMrs 

Utffitses  Enginesis 
P.O.Box  3016 
PtGmoly  AK  BS703 


REGAAOING  Ft  GfMly  In  Irom  GVEA 


BtLUNG  PERIOD  AUGUST  1004 


DATE  S^1«mt>«r  1, 1004 


ACCOUNT  NO:  010-4410-00 


LCWM-  X 


BCETBBNa 

MULT. 

FBELItEAD 

PBEV.BEAD 

BAS800N& 

TBUE  CALC.  CONS 

70076 

2400 

2606 

2101 

475 

DEMAND 

- 

005 

70107 

10 

2S4.7S1 

160.632 

125.110 

CONTRACT  NUMBER:  OAHC76-02-C-0000 


tAUCALC 

DEMAND 


DEMAND  TOTAL 


BILLTOTAL 


SmTOTAU 


TAXTOTAU 


r 


FWO  >  120%  OF  FT.  GREELYOEMANO 
FWO  -  11.1%  •  WE  131.230 

PORT  GREELY  KWH  RECEIVED 
FORT  WAINWRIGHT  ADJUSTED  OUTPUT 
PURCHASED  ELECTRICITY 

POWER  PURCHASE  COSTS 

CUSTOMER  CHARGE 
S00ICWH9  0.1130 

4500  KWH  e  0.0000 

10.000  KWH  e  0.0034 

73.011  KWH  «  0.0756 

COST  OF  POWER  ADJUSTMENT  0J)1071  PER/KWH 

POWER  WHEELED 

DEMAND  2200  KW  #  $6.25 

LATECHARGE 

REGULATORY  CHARGES  W  0.000366  CENTS/NWH 


1.2S1.100 

66.663 


1.140.000 

tJttO 

1.162.327 

1.051J>60 

1.140.000 

1.0S1.060 

66.011 

40.00 

56.60 

445.50 

034.00 

5.602.46 

(1.752.44) 

14.107.03 

14.250.00 

15.00 

34.32 

33,732.66 


BOX  AND  DEMAND  TOTAL  $ 

SURCHARGE  OR  DISCOUNT  $ 

CONNECTING  CHARGE  DETAIL  $ 


PENALTYTOTAL  $ 

AODTAX  $ 

PENALTY  AMOUNTDUE  S 

1  CSXTIPy  THAT  THE  ABOVE  BlXXIt  COUlBCr  AND  nirr  AND 
THAT  FAYMENT  THEREPOB  HAS  NOT  BEEN  BBCeiVED 


NET  TOTAL  $33,732.66 

ADO  TAX 

ARREARS  $80,044.67 

NET  AMOUNTDUE  $123,677.35 

OOLDEN  VAUHY  SLECHUC  ASSOaATION.INC 
BY _ 
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GVEA  Electric  Rate  Schedules 

These  rates  have  been  in  ejfect  since  October  1982.  _ _ 


Residential 


GS-1 

(General  Service- 1) 


(General  Service-2) 


11 

How  to  Calculate  Your  Monthly  Bill 

This  example  shows  how  the  total  due  was  calculated  for  a 

sample  residential  bill  for  874  kilowatt-hours. 

Monthly  customer  charge 

$10.00 

First  500  kwh  X  $0.1125 

56.25 

Remaining  374  kwh  x  $0,095 

$101.78 

Less  fuel  adjustment 

874  kwh  X  $.02042* 

($17.85) 

Regulatory  Cost  Charge 

874  kwh  X  $.000412** 

,36 

TOTAL  DUE 

$84.29 

♦CPA  effective  12/6/94  (calculated  quarterly) 

•*RCC  effective  11/1/94 

.  ’■=■ 

================Ji} 

[Effective  ■Rqfes 

(inciudes/uel^rf^  .  , 

Customer  Charge 

$10.00 

f^justmeri  '.! 

Energy  Charge 

First  500  kwh 

$  .1125/kwh 

V(.$.,0?2p8toE„- 

Over  500  kwh 

.095/kwh 

1  $  .p7458/i^h  \ 

Customer  Charge 

$20.00 

Energy  Charge 

First  500  kwh 

$.  150/kwh 

$.12958/kwli 

Next  4,500  kwh 

.111/kwh 

It  $  .09058A^ 

Over  5,000  kwh 

.095/kwh 

i$'t67458/ywJife- 

Customer  Charge 

Demand  Charge 

Allkw 

Energy  Charge 

$  .1136/kwh 

First  500  kwh 

Next  4,500  kwh 

.099/kwh 

Next  10,000  kwh 

.0934/kwh 

ms ,  ■  tJ 

Over  15,000  kwh 

.0758/kwh 

'if 


Golden  Valley 
Electric  Association 

” Owned  By  Those  We  Serve. '' 


Rev.  12/7/94 
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EMC  ENGINEERS,  INC. 

2750  S.  Wadsworth  Bivd.  9755.  Dogwood  Rd. 
Suite  0200  Suite  220 

Denver,  CO  80227  Roswell,  GA  30075 

(303)  988-2951  (404)  642-1864 
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ENERGY  CONSERVATION  PROJECT  TYPES 
(Recommended  Economic  Analysis  Life) 


Title 


Description 


EMCS  or  HVAC  Controls 
(10  years) 


Steam  and  Condensate 
Systems 
(IS  years) 

Boiler  Plant 
Modifications 
(20  years) 

Heating,  Ventilating, 
Air-Conditioning  (HVAC) 
(20  years) 


Heatherization 
(20  years) 


Projects  which  centrally  control  energy  systems  with 
the  ability  to  automatically  adjust  temperature, 
shed  electrical  loads,  control  motor  speeds  or  adjust 
lighting  intensities. 

Projects  to  install  condensate  lines,  cross  connect 
lines,  distribution  system  loops,  repair  or  install 
insulation  and  steam  flow  meters  and  controls. 

Projects  to  upgrade  or  replace  central  boilers  or 
ancillary  equipment  to  improve  overall  efficiency. 
This  includes  fuel  switching  of  dual  fuel  conversions. 

Projects  to  install  more  energy  efficient  heating, 
cooling,  ventilation  or  hot  water  heating  equipment. 
This  includes  the  HVAC  distribution  systems  (ducts, 
pipes,  etc). 

Projects  improving  the  thermal  envelope  of  a 
building.  This  includes  building  insulation  (wall, 
roof,  foundation),  insulated  doors,  windows, 
vestibules,  earth  berming,  shading,  etc). 


Lighting  Systems 
(15  years) 


Projects  to  install  replacement  lighting  systems  and 
controls.  This  would  include  daylighting,  new 
fixtures,  lamps,  ballasts,  photocells,  motion  sensors, 
IR  sensors,  light  wells,  highly  reflective  painting, 
etc. 


Energy  Recovery  Systems 
(20  years) 


Projects  to  install  heat  exchangers,  regenerators,  heat 
reclaim  units  or  recapture  energy  lost  to  the 
environment. 


8.  Electrical  Energy  Systems  Projects  that  will  increase  the  energy  efficiency  of  an 

(20  years)  electrical  device  or  system  or  reduce  cost  by  reducing 

peak  demand. 

9.  Renewable  Energy  Systems  Any  project  utilizing  renewable  energy.  This  includes 

(20  years)  active  solar  heating,  cooling,  hot  water,  industrial 

process  heat,  photovoltaic,  wind,  biomass,  geothermal, 
and  passive  solar  applications. 

10.  Facility  Energy  Multiple  category  projects  or  those  that  do  not  fall 

Improvements  into  any  other  category. 

(20  years) 

^^^pendix  B 
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UPV*  factors  are  reported  for  years  26-30  to  accommodate  a  planning/construction  period  of  up  to  5  years.  (See  p.  6  for 
instructions  on  use.) 


Energy 


Estimated  Energy  Savings 

1995  - 1997  study 

Load  Factor  -  The  load  factor  is  defined  as  the  ratio  of  the  total  kilowatt-hours  measured  to  the  peak 
kilowatts  measured  times  the  hours  in  the  measurement  period.  For  the  purpose  of  this  study  the  daily 
load  factor  is  calculated  for  the  day  on  which  the  peak  load  for  the  base  occurred  during  each  month  for 
the  months  July  1994  through  July  1995. 

The  load  fector  is  calculated  by  summing  the  hourly  kilowatt  readings  on  the  day  of  each  month  when  the 
monthly  peak  occurred  and  dividing  the  sum  by  the  daily  peak  kilowatt  measurement  times  twenty-four 
hours.  All  values  used  are  taken  from  the  electric  power  plant  operating  log  under  the  column  heading 
"TOTAL  GEN".  This  column  is  read  off  the  plant  totalizer  meter  by  operating  personnel  every  hour  and 
provides  the  most  accurate  data  for  calculation  of  the  load  factor.  The  attached  sheets  show  a  plot  of  the 
daily  load  for  each  day  used  in  the  study. 


Date 

Daily  Load  Factor 

Date 

Daily  Load  Factor 

5-JUI-95 

77.4% 

7-Dec-94 

82.2% 

23-Jun-95 

77.1% 

30-NOV-94 

81.3% 

16-May-95 

77.7% 

27-Oct-94 

81.5% 

5-Apr-95 

78.6% 

14-Sep-94 

77.9% 

14-Mar-95 

81.8% 

29-Aug-94 

79.3% 

23-Feb-95 

82.8% 

21-JUI-94 

75.8% 

27-Jan-95 

80.8% 

The  average  daily  load  factor  as  defined  for  this  study  is  the  average  of  the  sample  daily  load  factors. 
Average  Load  Factor  =  79.6% 

The  average  load  factor  is  applied  to  the  calculated  line  losses  to  approximate  the  daily  average. 


Study  Title 

Total  Peak 

Line 

Losses 

Average 

Line 

Losses 

Case  1  Load  Flow  Study  -  Existing  2400  volt  ungrounded  delta  system 

76.1  KW 

60.5  KW 

Case  2  Load  Flow  Study  -  New  4160  volt  grounded  wye  system 


(Refer  to  appendix  B  for  line  loss  calculations) 

The  KW  savings  is  computed  by  subtracting  the  average  losses  of  Case  2 
from  the  average  losses  of  Case  1 ; 


44.2  KW|  35.2  KW 


KW  Savings:  25.4  KW 


The  annual  energy  savings  is  the  KW  savings  times  the  hours  per  year 

KWH  savings  per  year:  222329.7  KWH 
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Energy 


Estimated  Energy  Savings 

Post  2001  Study 

Load  Factor  -  The  load  factor  is  defined  as  the  ratio  of  the  total  kilowatt-hours  measured  to  the  peak 
kilowatts  measured  times  the  hours  in  the  measurement  period.  For  the  purpose  of  this  study  the  daily 
load  factor  is  calculated  for  the  day  on  which  the  peak  load  for  the  base  occurred  during  each  month  for 
the  months  July  1994  through  July  1995. 

The  load  factor  is  calculated  by  summing  the  hourly  kilowatt  readings  on  the  day  of  each  month  when  the 
monthly  peak  occurred  and  dividing  the  sum  by  the  daily  peak  kilowatt  measurement  times  twenty-four 
hours.  All  values  used  are  taken  from  the  electric  power  plant  operating  log  under  the  column  heading 
'TOTAL  GEN".  This  column  is  read  off  the  plant  totalizer  meter  by  operating  personnel  every  hour  and 
provides  the  most  accurate  data  for  calculation  of  the  load  factor.  The  attached  sheets  show  a  plot  of  the 
daily  load  for  each  day  used  in  the  study. 


Date 

Daily  Load  Factor 

Date 

Daily  Load  Factor 

5-Jul-95 

77.4% 

7-Dec-94 

82.2% 

23-Jun-95 

77.1% 

30-NOV-94 

81.3% 

16-May-95 

77.7% 

27-Oct-94 

81.5% 

5-Apr-95 

78.6% 

14-Sep-94 

77.9% 

14-Mar-95 

81.8% 

29-Aug-94 

79.3% 

23-Feb-95 

82.8% 

21-JUI-94 

75.8% 

27-Jan-95 

80.8% 

The  average  daily  load  factor  as  defined  for  this  study  is  the  average  of  the  sample  daily  load  factors. 
Average  Load  Factor  =  79.6% 


The  average  load  factor  is  applied  to  the  calculated  line  losses  to  approximate  the  daily  average: 


Study  Title 

Total  Peak 

Line 

Losses 

Average 

Line 

Losses 

Case  3  Load  Flow  Study  -  Existing  2400  volt  ungrounded  delta  system 

13.6  KW 

10.8  KW 

Case  4  Load  Flow  Study  -  New  4160  volt  grounded  wye  system  ^ 

11.2  KW 

8.9  KW 

(Refer  to  appendix  B  for  line  loss  calculations) 


The  KW  savings  is  computed  by  subtracting  the  average  losses  of  Case  4 

from  the  average  losses  of  Case  3:  KW  Savings;  1 .9  KW 

The  annual  energy  savings  is  the  KW  savings  times  the  hours  per  year 

KWH  savings  per  year;  16727.0  KWH 
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APPENDIX  L 


One-Line  Diagrams 
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